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PREFACE 


The  busy  teacher  of  high-school  algebra  often  finds  that 
limitations  of  time  forbid  the  actual  working  out  of  all  the 
exercises  and  problems  in  a  text.  This  teachers’  edition  is 
designed  to  meet  such  a  condition.  In  its  plan  it  is  brief  and 
schematic  rather  than  complete  and  detailed. 

Many  exercises  are  so  simple  that  the  answers  only  are 
given  in  this  teachers’  edition.  The  solutions  of  numerous 
other  exercises  are  complete  in  outline  only.  For  this  reason 
they  should  not  be  regarded  as  models  of  the  form  in  which 
the  pupil  should  present  his  work. 

Circumstances  may  make  imperative,  and  at  times  justify, 
the-  use  of  such  a  book  as  this ;  but  continued  reliance  upon  it, 
however,  with  class  after  class  will  result  in  teaching  which 
is  faulty  and  lacking  both  in  freedom  and  life. 

The  authors  and  the  publishers  desire  the  cooperation  of 
teachers  in  keeping  this  book  out  of  the  hands  of  pupils. 
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1. 

4  ^  +  3  m 

=  4  (3600)  +  3  (60) 

=  14,580  seconds. 

2. 

-j- 4/ = 

=  5(36)  +  4(12) 

=  228  inches. 

3. 

4  g  +  6  d  : 

=  4(25)  +  6(10) 

160  cents. 

4. 

4t  +  6k  = 

=  4(2000)  +  6(100) 

=  8600  pounds. 

6. 

3ic 

+ 

5x 

=  8  X. 

12. 

8x  —  3  +  18  —  5x  = 

3x  +  15. 

6. 

4  X 

+ 

5x 

=  9  X. 

13. 

4?y  —  8  +  3ry  +  20  = 

:  7  ly  +  12. 

7. 

2x 

+ 

3x 

+  6x  =  11 X. 

14. 

y  +  5  m  =  17  m. 

8. 

2x 

+ 

2  +  3x  +  4  = 

=  5a;  +  6. 

15. 

2y +  7/=13/. 

9. 

X  + 

•  X 

5  +  a;  +  x  +  2  =  4x+4. 

16. 

4  g  +  3  n  =  23  n. 

10. 

n  +  n 

’  + 

1  +  11  +  2 

—  3 II  +  3. 

17. 

2d  +  15  k  =  63  h. 

11. 

5  a 

+ 

18 

-3a -7 

=  2a  +  11. 

18. 

15  +  50  m  =  950  m. 

19.  Area,  5  •  5  •  1  square  inch  =  25  square  inches ;  perimeter,  4  •  5 
inches  =  20  inches. 

20.  Perimeter,  4  s  inches ;  area,  s  •  s  square  inches. 

21.  Area,  12  •  4  •  1  square  foot  =  48  square  feet ;  perimeter,  2  •  12  feet 
+  2-4  feet  =  32  feet. 

22.  Area,  ab  square  feet ;  perimeter,  2  a  feet  +  26  feet  =  (2  a  +  2  6)  feet. 

23.  (a)  2  X  inches ;  (b)2-x  +  2-2x  =  6x  inches ;  (c)  2x-x  square  inches. 

24.  3  •  ?/  years. 

25.  (30  +  2/)  years. 

26.  Length,  (12  +  w)  feet ;  perimeter,  w-i-w  + 12 +  w  + 12 +  w  = 
(24  +  4  lo)  feet. 

27.  Length,  (18  +  w)  feet ;  perimeter,  io  +  io  +  18  +  wj  +  18  +  io  = 
(36  +  4  lo)  feet, 

28.  Let  w  feet  =  the  width. 

Then  2w  +  4  feet  =  the  length, 

and  the  perimeter  =  w  +  io  +  2w-j-4  +  2w  +  4, 

=  (6  ly  +  8)  feet. 
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1.  Greater  number  +  less  number  =  160. 

If  we  represent  the  less  by  Z,  then  4  I  must  represent  the  greater,  and 
the  above  statement  becomes 

4Z  +  Z  =  160. 

Whence  I  =  32, 

and  4  Z  =  128. 

Therefore  the  greater  number  is  128  and  the  less  is  32. 

2.  The  number  +  five  times  the  number  =  216. 

If  we  represent  the  number  by  n,  the  above  statement  becomes 

n  +  5  w  =  216, 

or  6  n  =  216. 

Whence  n  =  36. 

3.  Greater  number  +  less  number  =  72. 

If  we  represent  the  less  by  Z,  then  7  Z  must  represent  the  greater,  and 
the  above  statement  becomes 

7  Z  +  Z  =  72. 

Whence  Z  =  9, 

and  7  Z  =  63. 

4.  1st  number  +  2d  number  +  3d  number  =  105. 

If  we  let  t  represent  the  3d  number,  2 1  must  represent  the  1st  number 
and  4 1  the  2d.  Then  the  above  statement  becomes 

2  Z  +  4  Z  +  Z  ==  105. 

Whence  Z  =  15, 

2  Z  =  30, 

and  4  Z  =  60. 

5.  1st  number  +  2d  number  +  3d  number  =  117. 

If  we  represent  the  1st  number  by  n,  2  n  must  represent  the  2d  number 
and  6  n  the  3d.  Then  the  above  statement  becomes 

yi  +  2n  +  6n  =  117. 

Whence  n  =  13, 

2n=  26, 

and  6n  =  78. 

6.  1st  number  +  2d  number  +  3d  number  =  192. 

If  we  represent  the  2d  number  by  n,  2  n  must  represent  the  1st  number 
and  3  n  the  3d.  Then  the  above  statement  becomes 

2n  +  7i  +  3n  =  192. 

Whence  n  =  32, 

2  71  =  64, 

3  n  =  96. 


and 
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7.  1st  number  +  2d  number  +  3d  number  =  324. 

If  we  represent  the  1st  number  by  n,  5  n  must  represent  the  2d  number 
and  30  the  3d.  Then  the  above  statement  becomes 

n  +  5n  +  30n  =  324. 

Whence  n  =  9, 

5n.=  45, 

and  30w  =  270. 

8.  1st  number  +  2d  number  +  3d  number  =  104. 

If  we  represent  the  1st  number  by  n,  3  n  must  represent  the  2d  number 
and  4  n  the  3d.  Then  the  above  statement  becomes 

n  +  3  n  +  4n  =  104. 

Whence  .  n  =  13, 

3  n  =  39, 

and  4  w  =  52. 

• 

10.  From  arithmetic,  principal  interest  =  amount. 

Principal  +  .06  principal  =  $265. 

If  p  represents  the  principal,  this  last  statement  becomes 

p  +  .06p  =  265. 

Whence  p  =  250. 

Therefore  the  sum  is  $250. 

11.  Principal  +  .12  principal  =  $700. 

If  p  represents  the  principal,  the  above  statement  becomes 

p  +  .12p  =  700. 

Whence  p  =  625. 

Therefore  the  required  sum  is  $625. 

12.  225  X  .06  •  (number  of  years)  =  27. 

If  we  represent  the  number  of  years  by  n,  this  statement  becomes 

225  X  .06  •  n  =  27, 

or  13.5n  =  27. 

Whence  n  =  2. 

13.  520  X  .065-  (number  of  years)  =  169. 

If  n  represents  the  number  of  years,  this  statement  becomes 

520  X  .065  .  n  =  169, 
or  33.8  n  =  169. 

_  m 

Whence  n  =  5. 

15.  Let  X  =  the  rate  of  interest. 

Then  $825  x  =  the  interest  for  one  year, 

and  $3300  x  =  the  interest  for  four  years. 
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But 

Whence 
and 

Therefore  the  money  is  lent  at 


$165  =  the  interest  for  four  years. 
3300  X  =  165, 


3*  —  --1- 
X  —  2'o- 


16.  Let  X  =  the  rate  of  interest. 

Then  $250  x  =  the  interest  for  one  year, 

and  $1500  X  =  the  interest  for  six  years. 

But  $317.50  —  $250,  or  $67.50  =  the  interest  for  six  years. 

Whence  1500x  =  67.50, 

and  X  =  .045. 

Therefore  the  money  is  lent  at  4^%. 


17.  Let 

Then 

But 

Whence 

and 


X  =  the  number  of  years. 
$8  X  =  the  interest  at  4%. 
$200  =  the  interest  at  4%. 

8  X  =  200, 

X  =  25. 


Therefore  the  time  required  is  25  years. 

18.  $150  X  .05-  (number  of  years)  =  $450  —  $150. 

If  we  represent  the  number  of  years  by  n,  this  statement  becomes 

3.50n  =  300. 

Whence  n  —  40. 

Therefore  the  required  time  is  40  years. 


19.  Let 

Then 

Whence 

and 


s  =  a  side  of  the  square  in  feet. 
4  s  =  the  perimeter,  or  160  feet. 
4s  =  160, 
s  =  40. 


Therefore  the  square  is  40  feet  on  a  side. 


20.  Let 
Then 
and 

Whence 

Therefore 

and 


s  = 


3s  = 


the  number  of  feet  in  the  width  of 
the  rectangle. 

the  number  of  feet  in  the  length  of 
the  rectangle, 

28  +  2'3s,  or8s  =  the  number  of  feet  in  the  perimeter 

of  the  rectangle,  or  256  feet. 

8  s  =  256. 

s  =  32, 

3  s  =  96. 


21.  Let 
Then 


s  =  the  side  of  either  square  in  inches. 
2  5  =  the  length  of  the  rectangle  in  inches, 
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and  2-S  +  2-  2  5,  or6s  =  the  perimeter  of  the  rectangle,  or  198  inches. 


Therefore 

Whence 

and 


6s  =  198. 
s  =  33, 

4  s  =  132,  the  perimeter. 


22.  Let« 

Then 

Therefore 

Whence 

and 


1.  3 a  +  56. 

2.  5  6  —  3  a. 

3.  62  -  a2. 

4.  3  a2  -  2  a2. 


6.  4a26. 


X  =  the  side  of  each  square  in  inches. 

4  X  =  the  perimeter  of  each  square,  or  120  inches. 
4x  =  120. 

X  =  30, 

6  X  =  180,  the  perimeter. 
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^  CL  b  CL  b 

12.  VEa  +  ^7  6. 

7.  - — — ,  or - 

a  —  b  b  —  a 

13.  V7x(x  —  y). 

8.  a{2b  —  c). 

14.  (a  +  6)2. 

9.  a(6  +  c). 

15.  (a  — 6)2,  or  (6 

10.  7  X  —  (a  —  6). 

16. 

11.  (a  +  6)  (a  —  6), 

4ca^ 

or  (a+6)  (6— a). 

i7.f +  ii'. 
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3x  c 

1.  20  -  5  +  6  -  10  =  15  +  6  -  10  =  21  -  10  =  11. 

2.  16  -  (8  -  2)  =  16  -  6  =  10. 

3.  14  -  (16  -  8)  +  (12  -  4)  =  14  -  8  +  8  =  14. 

4.  6-f-3-2  =  2-  2  =  0. 

5.  8 . 6  -4-  3  -  10  =  48  -  3  -  10  =  16  -  10  =  6. 

6.  18  ^  (2 . 3)  =  18  --  6  =  3. 

7.  (6  -  3)  (17  -  2 . 5)  =  3  (17  -  10)  =  21. 

8.  23  -  2  •  G  -  4  -  2  +  16  =  23  -  12  -  2  +  16  =  11  +  14  =  25. 

9.  18  -4-  (9  -  3)  =  18  -4-  6  3=  3. 

10.  (10  -  3)  (16  -  3 . 2  +  8  -  4)  r=  7  (16  -  6  +  2)  =  7  .  12  =  84. 

11.  14  -  3  .  (16  -  2 . 5)  -4-  6  +  8  •  2  =  14  -  (16  -10)  -4-  2  + 16  =  30  -  3  =  27. 

12.  (18-2)-6--(4  +  2  •8-18-4-9)  =  16-6-4-(4  +  16-2)  =  16-6-4-18  =  15|. 

13.  (16  -  6)  (18  -  8)  -4-  100 . 5  -  5  =  10 . 10  -4-  100 . 5  -  5  =  5  -  5  =  0. 

14.  (5  +  3)  (5  -  3)  -4-  5  -  3  =  8  -2  -4-  5  -  3  =  3^  -  3  = 
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If  ct  =  3,  6  =  1,  c  =  5,  d  =  7,  and  e  =  2  : 

1.  4  a  +  3d  =  4 . 3  +  3  •  7  =  33.  3.  a6  +  cd  =  3  •  1  +  5  ■  7  =  38. 

2.  a2  +  2  c  =  32  +  2  .'  5  =  19.  4.  c2  -  5  a6  =  25  -  5  •  3  •  1  =  10. 
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5.  ahcd  -  4e2  =  3-  l-  5-  7-  4-  4  =  89. 
d  c  1  S 


6. 


=  6. 


5^  2^  5  2 


8. 


10  6  c 

e  6 
111 


2  1 


^  ^  1  1  1  14  10  35 

9.  ~1““  —  —  T  —  T  — 

c  d  e  5  7  2  70  70  70 


10. 


11. 


12. 


13. 


4  cd 

+  ■ - = 


4  4  •5-  7 

+ 


ac  ae  i>  •  5  '  3-2 

cd  +  ae  +  ce  35  +  6  +  10 


4  70 

—  T  — 
15  3 


59 
~  7^' 
354 


15 


•23f. 


51 

=  - -  =  7y. 

3-1+5  7  ^ 


a  —  6  +  c 
a2  +  6-2  +  c2  +  d^  _  9  +  1  +  25  +  49 
CI  +  6  +  C  +  C?  3-}- 1  +  5  +  7 
a3  _  ce2  +  3  ccZ  27  -  5  •  4  +  3  •  35 


IG  ^ 

=  12|. 


d  —  a  c  7  —  3  +  5  9 

14.  5  53  +  4  52_26-5  =  5-1  +  4-1-2-1-5  =  9-  7  =  2. 

15.  3  65  - 14  64  +  11 63  +  11 62  +  13  6  -  20  =  3  -  14  + 11  +  11  + 13  -  20  =  4. 

16.  a«  =  32  =  9.  19.  6^  +  c«  =  15  +  53  =  126. 

17.  c«  53  =  125.  20.  - +2  +  63  z=  72  -  25  +  1  =  25. 

18.  4.  ga  =  72  4.  23  57.  21.  e2 .  c«  =  4 . 53  =  500. 


22. 


d  +  e«  7  +  25  7  +  32 


23. 


2c  +  a  2-5  +  3  13 

a«  +  36  _  33  +  3-1 

—  d  —  e  —  I 


=  3. 


30 


52-7 


25  -  10 


=  2. 


24. 


25. 


If  a  =  4,  6  =  0,  c  =  5,  d  =  7,  and  e  =  8 : 

4a  +  36  +  2d  4-4  +  3-0  +  2-7  16  +  14 


c  +  e  +  2 
6 


0 


5  +  8  +  2 

=  0. 


15 


2. 


tt+c+d  4+5+/ 

26.  abc  +  acd  —  6e  =  4-  0-  5  +  4-  5-  7  —  0-8  =  140. 


ab  bd  be 

27.  —  +  —  +  — 
c  a  cd 


0  0  0  ^ 
—  +  —  +  —  —  0. 
5  4  35 


28. 


a2  _  52  4.  c3  16  -  0  +  125 


3d-2e  +  c  21-16  +  5 

29.  Va  +  VTe  =  Vi  +  Vie  =  6. 

30.  2  Va  +  =  2  Vi  +  Vs  =  6. 

31.  6  Va  +  cd  +  Ve  -  Va  =  0  +  35  +  2  -  2  =  39. 
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32.  c  </2  ae  +  d  5  ^2  •  4  •  8  +  7  ^^2  •  4  •  8  =  40  +  28  =  68. 

33.  V62  4-  c2  +  d  +  a  =  Vo  +  25  +  7  +  4  =  6. 

34.  d  +  ec  +  a  —  1  =  "v^21  +  40  +  4  —  1  =  4. 

35.  de  +  ac  Vac2  +  2  e  +  c  =  56  +  20  VlOO  +  16  +  5  =  56  +  220  =  276. 

36.  (ct  +  c)  c  =  (4  +  5)  5  =  45. 

37.  {a  +  e)  (c  +  d)  =  (4  +  8)  (5  +  7)  =  144. 

38.  a6  (a  +  6)  =  4  •  0  (4  +  0)  =  0. 

39.  acd  (a  +  c  +  d)  =  4  ■  5  •  7  (4  +  5  +  7)  =  140 . 16  =  2240. 

40.  ac  (e  -  c  +  5  +  (7)  =  4 . 5  (8  -  5  +  0  +  7)  =  20 . 10  =  200. 

41.  (a  +  d)2  =  (4  +  7)2  =  121. 

42.  (e  -  a)2  =  (8  -  4)2  =  16. 

43.  {d-aY=  (7  -  4)3=  27. 

3a(Z(3a  -  2c)2(e  -  c)3  _  ^  ^  .  J(12  -  10)2(8  -  5)3  _  4  •  27  _ 

Qed  “  “4~* 

4 

a5  (c  +  (7)  (a  +  6) _ 4  •  0  (5  +  7)  (4  +  0) _ 

(e  —  a)  (8  —  4) 

46.  c3  -  3  c2a  +  3  ca2  -  a3  =  125  -  3  •  25  ■  4  +  3 . 5  ■  16  -  64  =  1. 

47.  If  X  =  2  and  2/  =  3,  3x  +  5y  =  21  becomes  3  •  2  +  5  •  3  =  21.  Yes. 

48.  If  X  =  8,.  7  X  —  9  =  3  X  +  25  becomes  7  •  8  —  9  =  3  •  8  +  25,  or  47  =  49, 

which  is  false.  No. 

49.  If  X  =  2,  x2  +  5  X  +  6  =  0  becomes  4  +  10  +  6  =  0,  which  is  false.  No. 

If  X  =  3,  it  becomes  9  +  15  +  6  =  0,  which  is  false.  No. 

If  X  =  4,  it  becomes  16  +  20  +  6  =  0,  which  is  false.  No. 

50.  If  X  =  5,  3  x2  —  14  X  —  5  =  0  becomes  3  •  25  —  14  •  5  —  5  =  0.  Yes. 

If  X  =  ^,  it  becomes  3  •  ^  ^  —  5  =  0,  which  is  false.  No. 

If  X  =  6,  it  becomes  3  •  36  —  14  •  6  —  5  =  0,  which  is  false.  No. 

If  X  =  4,  it  becomes  3  •  16  —  14  •  4  —  5  =  0,  which  is  false.  No. 
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1. 

4  +  2  =  6. 

5. 

-  4  +  2  =  -  2. 

9. 

4  -  6  =  -  2. 

2. 

-2  +  4  =  2. 

6. 

-  7  +  5  =  -  2. 

10. 

-  2  -.4  ==  -  6. 

3. 

-3  +  5  =  2. 

7. 

5-2  =  3. 

11. 

-  4  -  3  =  -  7. 

4. 

-3  +  3  =  0. 

8. 

2  -  5  =  -  3. 

12. 

_  3  _  2  =  -  5. 

Page  15 

1.  (a)  10°  -  5°  =  5° ;  (6)  10°  -  10°  =  0° ;  (c)  10°  -  18°  =  -  8°. 

2.  (a)  -  12°  +  7°  =  -  5° ;  3.  (a)  -  12°  -  7°  =  -  19° ; 

(6)  -  12°  +  12°  =  0° ;  (6)  -  12°  -  12°  =  -  24° ; 

(c)  -  12°  +  25°  =  +  13°.  (c)  -  12°  -  25°  =  -  37°. 
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4.  13°  +  7°  =  20°  or  GO  miles  •  20  =  1380  miles. 

5.  20°  —  4°  =  1G°,  at  end  of  first  day. 

20°  —  2  •  4°  =  12°,  at  end  of  second  day. 

20°  —  3  •  4°  =  8°,  at  end  of  third  day. 

20°  —  4  •  4°  =  4°,  at  end  of  fourth  day. 

20°  —  5  •  4°  =  0°,  at  end  of  fifth  day. 

20°  —  G  •  4°  =  —  4°,  at  end  of  sixth  day. 

=  9  days. 

6.  (a)  Property  =  +  .*$5200. 

Debts  =  —  .$2300. 

(b)  Standing  =i  $5200  —  $2300  =  +  $2900. 

7.  (a)  Property  =  +  $2300. 

Debts  =  —  $5200. 

(b)  Standing  =  $2300  —  $5200  =  —  $2900. 

8.  -  12°  +  3°  •  3  =  -  3°  at  9.00  a.m. 

-  12°  +  3°  .  4  =  0°  at  10.00  a.m. 

-  12°  +  3°  .  7  =  +  9°  at  1.00  p.m. 
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1.  +  3  +  (+  2)  —  +5. 

2.  -  3  +  (-  2)  =-  5. 

3.  +  3  +  ( —  2)  =  +  1. 

4.  -  3  +  (+  2)  1. 


5.  7+ (-4)  = +  3.  9.  4  + (-7)= -3. 

6.  -  7  +  (+  5)  =  -  2.  10.  -  3  -f  (-  G)  =  - 

7.  -  G  +  (-  4)  10. 

8.  C  +  ( —  5)  =  -f  1. 
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1.  +4  +  (4-7)=+11. 

2.  -  4  +  (-  7)  =  -  11. 

3.  +  4  + (-7)  = -3. 

4.  -4+‘(+  7)  =  +  3. 

5.  +8  + (-5)  = +  3. 


6.  -  8  +  (+5)=-3. 

7.  -  12  +  (-  9)  zzr-  21. 

8.  -  G  +  6t=0. 

9.  -  G  +  (-6)  =  -12. 

10.  -  4  +  (+3)  +  (+G)=+6. 


11.  3  +  (-7)  +  (5)  +  (-4)  =  -3. 

12.  8  +  ( —  2)  +  ( —  4)  +  (+  G)  =  +  8. 

13.  G  +  (+  3)  =  9.  18.  _  8  +  (+  2)  =  -  6. 


14.  6  +  (-  4)  =  2. 

15.  8  +  (+  4)  =  12. 

16.  8  + (-4)  =  4. 


19.  -  10  +  (-  6)  =-  16. 

20.  -  10  +  (+  17)  =  7. 

21.  12  +  (-  8)  =  4. 


17.  -  8  +  (-  2)  =-  10. 


22.  -  12  +  (+  IG)  =  4. 
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Subtracting : 

1.  8-5  =  3. 

2.  13  -  9  =  4. 

3.  5  -  8  =  -  3. 

4.  9  _  13  =  _  4. 

5.  -8-(-5)=-3. 

6.  8  -  (-  5)  =  13. 

7.  -  10  -  6  =  -  15. 

8.  -  4  -(-6)  =  2. 

9.  -  18  -  12  =  -  30. 

10.  +  13  -  25  =  -  12. 

Yes.  The  answers  are  the 


Changing  signs  and  adding : 
11.  8  +  (-  5)  =  3. 

13  +  (  -  9)  =  4. 

6  +  (-  8)  =-  3. 

9  +  (-  13)= -4. 

-  8  d-  (+  5)  =  —  3. 

8  + (+5)  =  13. 

-  10  +  (-  5)  =-  15. 
-4  + (+6)  =  2. 

-  18  +  (- 12)  =  - 30. 

13  +  (-  25)  =-  12. 

as  those  obtained  before. 
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1.  8  -  (+  5)  =  8  +  {-  5)  =  3. 

2.  +  8  -  (-  5)  =  8  +  (+  5)  =  13. 

3.  +  5_  (_8)  =  6  +  (+8)  =  13. 

4.  -t-  5  -  (+  8)  =  5  +  (-  8)  =  -  3. 

5.  12  _  (+  9)  =  12  +  (-  9)  =  3. 

6.  12  -  (-  9)  =  12  +  (+  9)  =  21. 

7.  -12-(9)  =  -12  +  (-9)=-21. 


9.  4-  0  -  (+  6)  =  G  +  (-  6)  =  0. 

10.  -  G  -  (-  G)  =  -  6  +  (+  6)  =  0. 

11.  G  -  (-  G)  =  6  +  (G)  =  12. 

12.  -G-(  +  G)=-G  +  (-G)  =  -12. 

13.  -14 -(-19)  =  -14 +  (19)  =  5. 

14.  0-(+l)  =  0 +  (-!)=-!. 

15.  _0-(_l)=+(+l)  =  l. 

16.  1  -  (-  2)  =  1  +  (+  2)  =  3. 


8.  -12 -(-9)  =  -12  +  (9)  =  -3. 

17.  12  -  (+  3)  -  (+  2)  =  12  +  (-  3)  +  (-  2)  =  7. 

18.  -  12  -  (+  3)  -  (+  2)  =  -  12  +  (-  3)  +  (-  2)  =  -  17. 

19.  -  12  -  (-  3)  -  (-  2)  =  -  12  +  (3)  +  (2)  =  -  7. 

20.  18  -  (-  5)  -  (7)  =  18  +  (5)  +  (-  7)  =  16. 

21.  +  6  +  4  =  10.  28.  -  7  +  14  =  7. 


22.  -  G  +  (-4)  =  -10. 

23.  -3  +  3  =  0. 

24.  +  6  +  ( -  6)  =  0. 

25.  +  6  +  (-  2)  =  4. 

26.  -  8  +  5  =  -  3. 

27.  -  8  +  3  =  -  5. 


29.  9  -  6  =  3. 

30.  -  7  -  (-  2)  =-  5. 

31.  +  5  -  11  =  -  6. 

32.  -  7  -  (-11)  =  4. 

33.  _  5  -  (-  5)  =  o. 

34.  2-2=0. 


35.  4  -  (-  14)  =  18. 

36.  12  +  (3)  -  (5)  =  12  +  (3)  +  (-  5)  =  10. 

37.  12  -  (-  3)  +  G  =  12  +  (3)  +  G  =  21. 

38.  12  -  (-  4)  +  (-  G)  =  12  +  (4)  +  (-  G)  =  10. 

39.  18  +  (-  G)  -  (+  7)  =  12  +  (-  7)  =  5. 

40.  -  IG  +  (-  10)  -  (+  11)  =  -  2G  +  (-  11)  =  --  37. 

41.  -  13  -  (8)  +  (-  14)  =  -  27  +  (-  8)  =  -  35. 


10 


COMPLETE  SCHOOL  ALGEBRA 


1.  +3 

2.  +  4 

3. -5 

4.  +  6 


+  4  =  +  12, 
+  12  =  +  48. 
+  4  =  -  20. 
-  6  =  -  36. 


5.  _  7  .  +  8  =  -  56. 

6.  _  7  •  -  3  =  +  21. 

7.  -  12  •  +  9  =  -  108. 


8.  +  6  ■  -  4  =  -  24. 

9.  _  6  .  -  6  =  +  36. 
10.  +5.-10=-  50. 
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11.  +0.  +  4  =  0. 

12.  -7-0  =  0. 

13.  +4.-5  -  +6  =-120. 

14.  +  4.-5.-6=  +  120. 

15.  -  4.  -  5.  -  6  =-120. 

16.  12.  +  0-  -  5  =  0. 

17.  9.  -  10  -  -  0  =  0. 

18.  -  4.  +  3  -  -  6  =  +  72. 

19.  _  3  .  _  2  .  -  5  =  -  .30. 

■  20.  2  .  -  3  .  +  5  =  -  30. 
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1.  +  10  -^  +  2  =  +  5. 

2.  -  10  -4-  -  2  =+  5. 

3.  _  15  3^_  5. 

4.  +  14  -4-  -  7  =  -  2. 

6.  -  18  --  -  2  =  +  9. 

6.  -  7^+7=-!. 

7.  0  -^  +  5  =  0. 

8.  0  -  -  5  =  0. 

9.  +18--+3-4--2  =  -3. 

10.  +  45  -f-  -  5  -4-  -  3  =  3. 

11.  -64-^+8-4--2  =  +  4. 


12.  +  96  -4-  -  6  -  +  4  =  -  4. 

13.  72  ^  +  9  --  -  4  =  -  2. 

14.  60 --5 --12  =  1. 

15.  48  -  +  3  -  4  =  -  4. 


17. 


18. 


-  12 

+  16 
+  2 


=  -2. 
=  8. 
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1. 

(7)  +  (5)  =  12. 

16. 

+  7-0  =  7. 

2. 

(7)  -  (5)  =  2. 

17. 

_  0  -  3  =  -  3. 

3. 

(7)  +  (-5)  =  2. 

18. 

(-3)  (6)  =-18. 

4. 

(7) -(-5)  =  12. 

19. 

(-  5)6  =-  30. 

5. 

(-7)  +  (5)=-2. 

20. 

(7)  (-5)  =-35. 

6. 

-  7  +  5  =  -  2. 

21. 

8(-  3)  =-  24. 

7. 

(-9) -(4)  =-13. 

22. 

(-  5)(-  12)  =  60. 

8. 

-  9  -  4  =  -  13. 

23. 

-  3(-  8)  =  24. 

9. 

-11 +  (-13)  =  -24. 

24. 

-  5  -  4  =  -  20. 

10. 

-  6  -  (-  10)  =  4. 

25. 

5-0  =  0. 

11. 

-  6  +  10  =  4. 

26. 

0.  (-  9)  =  0. 

12. 

8  +  (-10)  =  -2. 

27. 

4 . 8  =  32. 

13. 

12  -  18  =  -  6. 

28. 

-3-6  =  -  18. 

14. 

-  18  -  12  =  -  30. 

29. 

12  =  (  -  2)  =  -6. 

15. 

15  -  14  =  1. 

30. 

-  12  2  =  -  6. 
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31.  _39  -j.  (_  3)  =  13. 

32.  45  -f-  (-  15)  =-  3. 

33.  0  -^(-6)  =  0. 

34.  0  3  =  0. 

39.  2-3  +  4-  5-  6  =  -8. 


40.  7 

-  2 
3 

-  5 


41.  6 

-  2 
-  3 

4 


44.  3 . 6  3  =  6. 

45.  -  4(7) 2)  =  14. 

46.  3(-  6)  -  2  =  -  9. 

47.  4.6(-8)h-(-16)  =  12. 

48.  18  ^(-3) -6 -4  =  - 9. 


35.  -  27  --  9  =  -  3. 

36.  3  -  5  +  0  =  4. 

37.  -  4  +  6  -  2  +  I  =  1. 

38.  -  4  +  6  +  2  -  1  =  3. 


42.  -  8 
6 
2 

-  5 


43.  4 

-9 
-3 
6 

-2 


-  5 

49.  32  =  9. 

50.  (-3)2  =  9. 

51.  23  =  8. 

52.  (-  2)3  =  _  8. 

53.  (-4)3 +  42  =  -64 +16  = 


-48. 


54.  (-  1)2  +  (-  1)3  +  (_  2)2  +  (-  2)3  =  1  -  1  +  4  -  8  =  -  4. 

55.  6  +  3  •  2  +  18  -  (-  3)  =  6  +  6  -  6  =  6. 

56. -  52  -  4  -  (-  2)  +■  6  (-  3)  =  25  +  2  -  18  =  9. 

57.  3-6  =  9-  2.6-^-4  +  (-3)2  =  2-  3  +  9  =  8. 

68.'  6  +  6  •  32  -  52 . 2  -  10  =  6  +  54  -  5  =  55. 


If  X  =  3  and  y  =  —  2  ; 
69.  ?/2  =  4. 

60.  2/3  __  8. 

61.  2/4  =  16. 

62.  2/^  =  -  32. 

63.  2  2/2  =  8. 


64.  2  2/3  =  -  16. 

65.  5x22/2  =  5-9.4  =  180. 

66.  4  x22/4  =  4  -  9  •  16  =  576. 

67.  x2  -  2/2  =  9  -’4  =  5. 

68.  x3  -  2/3  =  27  -(-  8)  =  35. 


69.  x2  +  2x2/  +  ?/2  =  9  +  2 . 3(-  2)  +  4  =  1. 

70.  x2  —  2 X2/  +  2/^  =  9  —  6  (—  2)  +  4  =  25. 

71.  (x  +  y)  (x  —  2/)  =  1  •  5  =  5. 

72.  x3  +  3x22/  +  3x2/2  +  2/^  =  27  +  3  -  9(-  2) +  3- 3-4-8  =  1. 

73.  2/^  -  3x2/2  +  3x22/  -  x3  =  -  8  -  3  -  3  -  4  +  3  -  9(-  2)  -  27  =  -  125. 

74.  If  X  =  5,  4  X  —  2  =  2  X  +  8  becomes  4  •  5  —  2  =  2  •  5  +  8,  or  18  =  18. 

Yes.  -  ; 

75.  Ifx  =  —  9,  3x  —  5  =  2x  +  8  becomes  — 9-3  —  5=— 9-2  +  8,  but 


-  32  5^  -  10.  No. 

76.  If  X  =  4,  x2  —  X  —  12  =  0  becomes  16  —  4  —  12  =  0,  or  0  =  0.  Yes. 

‘If  X  =  —  8,  it  becomes  64  +  8  —  12  =  0,  but  60  +  0.  No. 

If  X  =  —  4,  it  becomes  16  +  4  —  12  =  0,  but  8  7^  0.  No. 

77.  If  X  =  f ,  3  x2  +  19x  =  14  becomes  3  •  f  +  -3^5.  =  14,  or  14  =  14.  Yes. 

If  X  =  2,  it  becomes  3  •  4  +  2  -  19  =  14,  but  50  +  14.  No. 

If  X  =  —  7,  it  becomes  3  •  49  —  7  -  19  =  14,  or  14  =  14.  Yes. 
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78.  15°  -  3°  •  2  =  +  9°,  at  9.00  a.m. 
15°  —  3°  •  5  =  0°,  at  noon. 

15°  -  3°  •  8  =  -  9°,  at  3.00  p.m. 


79.  Average  height  =: 


30  +  (_  7)  +  18  +  (-  10)  +  16 
5 


,  or  9§  feet. 


6 


,  or  1|  feet  above  the  level. 


The  average  height  was  9|  feet  above  the  assumed  level. 

80.  Mean  height  ^  ^  3^) 

81.  Let 

Then 


X  =  the  height  of  the  seventh  point. 
— - =  0,  or  X  =  —  9. 


The  last  point  was  —  9  feet  high.  . 

82.  Euclid  lived  about  —  300 ;  Sir  Isaac  Newton  died  in  +  1727. 

83.  The  date  —  450  means  450  b.c.  ;  the  date  +  1910  means  1910  a.d. 
The  difference,  1910  —  (  —  450),  is  2360  years. 

84.  Rate  upstream,  (8  —  l^)  miles  per  hour;  rate  downstream,  (8  +  1|) 
miles  per  hour. 

85.  Rate  toward  bow,  (12  +  3)  miles  per  hour  ;  rate  toward  stern, 
(12  —  3)  miles  per  hour. 

86.  Balloon,  —500  pounds;  men,  1500 pounds;  both,  [1500+ (  — 500)], 
or  1000  pounds. 

87.  (a)  (2  +1|)  miles  per  hour ;  (6)  (2  — 1|),  or  —  |  mile  per  hour;  i.e. 
he  is  being  carried  downstream  |  mile  per  hour. 
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1.  18  -  6  +  6  =  19. 

2.  18  a  —  5  a  +  6  a  =  19  a. 

3.  12  -  7  +  3  +  4  =  12. 

4.  12  -  7  a2  +  3  a2  ^  4  c[2  12  a?-. 

5.  G  -  4  -  17  +  20  =  5. 

6.  6  a6  —  4  a6  —  17  a6  +  20  a6  =  5  ah. 

7.  15-17  +  8-12-25  =  -  31. 

8.  8  ahc  —  17  ahc  —  4  abc  +  15  abc  —  12  abc  =  —  10  abc. 

9.  11  +  5  -  9  -  3  +  16  -  25  =  -  5. 

10.  16  ac  —  9  ac  +  5  ac  —  2  ac  —  3  ac  +  11  ac  =  18  ac. 

11.  7x  +  4x  —  15x  —  8x  +  3x  =  —  9x. 

12.  12  y  —  17  ?/  +  10  y  +  20  y  —  25  2/  =  0. 

13.  4  xy  —  8  xy  —  12  xy  +  13  xy  —  xy  =  —  4  xy. 

14.  1 4  x2  —  13  x2  +  x2  —  5  x2  +  4  x2  =  x2. 

15.  5  y2  —  2  y2  —  11  y2  -)-  y2  _  7  2/2  =  _  14  y2^ 

16.  7  a26  -  5  a26  +  8  a26  -  a‘^b  +  9  a26  =  18  a‘^h. 
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1.  The  sum  of  a,  3  6,  and  — c  =  a  +  3b  —  c. 

2.  The  sum  of  4  ic,  —  2  6,  3  y,  and  10  =  4x  —  26  +  3?/  +  10, 

3.  The  sum  of  3  ab^,  2  6x,  —  cy,  and  4  a~b  =  3  ab'^  +  2  —  cy  +  4  a^b. 

4.  The  sum  of  5  —  5  xy^,  c^?/,  and  —  2  c?/^ 

=  5  x^i/  —  5  X2/3  -1-  —  2 

5.  The  sum  of  4  x,  —3  a,  2  b,  —  5  x,  and  3t/=— x  —  3a  +  26  +  3y. 

6.  The  sum  of  5  a,  —  4  6,  +  3  c,  6  6,  and  — 2c2  =  5a  +  264-3c  —  2c2. 

7.  The  sum  of  3  +  2  b^,  —  5  c^,  —  4  b^,  and  5  a‘^  =  8  —  2  b^  —  5  c^. 

8.  The  sum  of  4  a^b,  —  4  ab^,  —  3  a^b,  3  ab‘^,  4  a^b,  and  2  ab^ 

=  8  a^b  —  2  ab^  —  3a?‘b  3  ab^. 

9. -4  a^b  +  (3  a^b'^  —  15  a^b^  +  3  a'^b'^  +  0  a^b'^  =  —  4  a^b  —  6  a'^b^. 

10.  -  63  _  23  6-3  +  17  63  +  63  -  0  63  +  13  63  =  7  b\ 

11.  12  a^b  +  6  a^b  —  a%  +  16  a%  —  13  a^b  —  25  a%  =  —  5  a^b. 

12.  llVa  —  14Va  +  2lVa  —  V a  =  17 Va. _  _ 

13.  3Vx  —  y  —  Vx  —  y  +  oVx  —  y  —  7 Vx  —  y  =  4Vx  —  y. 

14.  3  (a  +  6)  —  2  (a  +  &)  +  8  (a  +  6)  =  0 (a  +  &). 

15.  -  7  (a  -  2  6)  +  (a  -  2  6)  +  12  (a  -  2  6)  =  6  (a  -  2  6). 

16.  8  (a  +  5)  +  3  (a  —  6)  —  4  (a  +  6)  —  2  (a  —  6)  =  4  (a  +  6)  +  (a  —  6). 

17.  4  (x  —  ?/)  —  3  (x  +  3)  —  6  (x  —  ?/)  +  5  (x  —  3) 

=  —  2  (x  —  y)  —  3  (x  +  3)  +  5  (x  —  3). 

18.  (2x  -  yf-3{2x  -  y)2  +  4(2x  -  yf  -  7(2x  -  yY  =  -^{2x  -  yy. 


1.  X  +  y  +  z 
X  —  2y  3z 

3x  +  4y  —  72: 

bx  3y  —  3z 

2.  2x  +  by  —  z 
3x  —  8y  Qz 

X  —  y  —  z 

6x  —  42/4-42: 

3.  3  X  -|-  D  y 
4x— 7?/  +  62: 
3x  —  3y  —  3z 

Ibx  —  by-\-3z 

4.  7x—  y  +  3z 
5x  *  —  42: 
2x-f6y  —  52: 

14  X  -f  5  2/  —  6  2: 
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5.  4x  —  3y—  52: 

Qy  —  2z 
7  X  —  6y  —  4:Z 
11 X  —  32/  —  11  2: 

6.  X  +  3y  2z 
X  -f-  y  —  3z 

—  2x  —  42/4-  z 
0  4-0  4-0 

7.  5x—  2/-f  32: 

X  4-  2  y  —  11  2: 

—  7  y  4- 

6x  —  6y  4-  z 

8.  8  a  —  1  b  —  Qc 

—  4a  —  364-5c 
_ 3  6  4-  7  c 

4a  —  76-f6c 


9.  9  ac  —  6c 

—  4  ac  -f  8  a6 

—  ac  —  12  ab 

4  ac  —  6c  —  4  a6 

10.  a2  —  4  a  -f  10 

—  6  a^  4-  5  a  -J-  4 
2  gg  4-  3  g  -  16 

-3a2-f4a-  2 

11.  —  a2  4-  a  -f  9 

6  a2  -  4  a  -  7 
5  a2  —  g 
10  a2  —  4  a  4-  2 

12.  ix-  fy4-  i  z 

X  —  y  -f  2  2: 

jx-  jy-f  tV2; 

l|x  -  2iy  -t-  2^2: 
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13.  ix  - 

|x  -  lf?/+  i^z 

14.  a  —  ^{x  —  y)  +  z 

—  10  a  +  4  (x  —  2/)  +  5 

_ -  2  {x  -  y)  +  6 

—  9a—  {x  —  y)  +  z  +  ll 

15.  a  +  2  (6  —  c)  +  d! 

—  12  a  +  7  (6  —  c)  +  6  d 

11  g  —  5  (6  —  c) _ 

4(6  -  c)  +  7(Z 

16.  7  g2  -  13  62  +  12  c2 

—  g2  +  15  62  -  7  c2 
_ 3  62  +  5  c2 

6  a2  +  5  62  +  10  c2 

17.  x2  —  2  xy  +  y2 

—  4  x2  —  4  xy  —  y2 

—  16  x2  —  8  xy  4-  2/2  +  2/^ 

—  19  x2  —  14  X2/  +  y2  -j-  2/3 


18.  —  a2  +  5  a6  +  62 

5  g2  —  4  g6  —  9  62 
_ —  2  g6  +  2  62 

4  g2  —  g6  —  6  62 

19.  3x2-  6X  +  11 

-  4x-  8 

—  3  x2  +  5  X  —  16 
_ +  13x 

8x  -  13 

20.  8  62  _  10  6c  +  12  c2 

—  6  62  —  6c  —  c2 
_ —  1 1  c2  -f  c^ 

2  62  —  11  6c  4-  c3 

21.  4x2y—  x^  4-  2/^ 

—  2  x22/  —  3  X2/  4-4  X2/2 

x2y  —  3  X2/  4-  4  2/2 _ 

3  x22/  —  7  X2/  4-  o  2/2  4  X2/2 

22.  i-g-l-i6  —  Jc 

—  &  —  c 

—  6  4-  i  c 

—  ^a _ -l-  7 

_iia_i6_|c4-7 


23.  ax  -f  6x  4-  cic  =  (g  4-  ^  -f  c)  X. 

24.  2  ax  —  3  X  -f  6x  =  (2  g  —  3  4-  6)  X. 

25.  3  ax  —  4  cx  -1-  X  =  (3  g  —  4  c  -t- 1)  X. 

26.  3  gx2  —  6x2  _  ^2  4-  a‘^x^  =  (3  g  —  6  —  1  +  g2)  x2. 

27.  62/  —  4  c?/  —  2/  —  4  6?/  =  —  4  C2/  —  2/  —  3  62/  =  (  —  4  c  —  1  —  3  6)  2/. 

28.  g  (6  -f  c)  -f  3  (6  4-  c)  =  (g  4-  3)  (6  4-  c). 

29.  4  (g  —  x)  —  3  6  (g  —  x)  =  (4  —  3  6)  (g  —  x). 

30.  8  g  (g  -1-  3  6)  —  1  (g  -t-  3  6)  =  (8  g  —  1)  (g  4-  3  6). 

31.  7  6  (x2  4-  2/2)  —  g  (x2  4-  2/2)  4-  (x2  4-  2/2)  =  (7  6  —  g  4- 1)  (x2  4-  2/2). 


Page  35  (First  set) 

1.  x4-5  =  11. 

Subtracting  5  from  each  member,  x  =  6. 

2.  X  —  4  =  12. 

Adding  4  to  each  member,  x  =  16. 

3.  3x4-10  =  28. 

Subtracting  10  from  each  member,  3  x  =  18. 
Dividing  each  member  by  3,  x  =  6. 


Ax.  II 

Ax.  I 

Ax.  II 
Ax.  IV 
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*  4.  5x-6=19. 

Adding  6  to  each  member, 

5  a:  =  25. 

Whence  x  =  6. 

5.  9a: -12  =  6. 

Adding  12  to  each  member, 

9x  =  18. 

Whence  x  =  2. 

6.  4x  =  12  +  X. 

Whence  x  =  4. 

«  ^ 

7.  6x  =  20  +  2x. 

Whence  x  =  5. 

8.  9  n  =  40  —  n. 

Whence  n  =  4. 

9.  13  n  =  —  5  71  +  30. 

AVhence  n  =  2. 

10.  -  4  71  =-  13  71  +  27. 

Whence  n  =  3. 

11.  Sy-\-2  =  y-{-S. 

Whence  y  =  S. 

20.  4x  —  3  4-  8x 

Collecting,  12  x 

Whence 


12.  5  +  4  7/  =  3?/  +  20. 
Whence  y  =  15. 

13.  2  7/- 3  =  17 -y. 
Whence  y  =  6|. 

14.  8x-15  =  6x-15. 

Adding  15  to  each  member, 

8  X  =  6  X. 

Whence  x  =  0. 

15.  -7^  +  19  =  25-9/1. 
Whence  h  =  3. 

16.  -  7x  +  18  =  4x  +  18. 
Whence  x  =  0. 

17.  5A:  -  4  =  3/c  +  18. 
Whence  k  =  11. 

18.  8  -  Ox  +  12  +  lOx  =  26. 

Whence  x  =  1^. 

19.  X  +  2  X  +  18  +  X  +  2  X  +  18 

=  116. 

Whence  x  =  13^. 

17  =  40  +  Ox  -  54. 

20  =  Ox  -  14. 

X  =  1. 


Page  35  (Second  set) 

1.  Length,  3x;  perimeter,  2  -  x  +  2  •  3x,  or  8x. 

2.  Length,  x  +  10  feet;  perimeter,  2  •  x  +  2  (x  +  10),  or  4 x  +  20  feet. 

3.  Width,  X  —  18  feet ;  perimeter,  2  •  x  +  2  (x  —  18),  or  4  x  —  36  feet. 

4.  Width,  X  feet ;  length,  2  x  +  4  feet ;  perimeter,  2  x  +  2  (2  x  +  4),  or 
Ox  +  8  feet. 

5.  Greater  by  1.  0.  n  +  1. 

7.  71  +  1  and  72  +  2  ;  sum  is  2  n  +  3. 

8.  72  +  1,  72  +  2,  72  +  3 ;  the  sum  of  the  four  =  4  72  +  6. 

9.  Greater  by  2.  10.  72  +  2  ;  72  —  2. 

11.  72,  72  +  2,72  +  4  ;  their  sum  =  3  72  +  6.  ♦ 

12.  72,  72  +  2,  72  +  4,  72  +  6 ;  their  sum  =  4  72  +  12. 


16 


COMPLETE  SCHOOL  ALGEBRA 


13.  First,  n ;  second,  2  n ;  third,  6  n. 

14.  First,  n  ;  second,  +  10  ;  third,  +  10  —  7,  or  n  +  3. 

15.  X  -  4;  a;  +  6. 

16.  (a)  B,  X  years;  A,  2x  years.  (5)  B,  x  —  7  years;  A,  2x  —  7  years, 

(c)  B,  X  +  12  years ;  A,  2x  +  12  years. 

17.  8  +  X  =  5.  22.  4  a  =  18  +  2. 

18.  X  =  10  -  2.  23.  8  +  X  =  34  -  X. 

19.  X  =  3  +  5.  24.  2x  —  9  =  14  -f  X. 

20.  X  =  5  +  2/.  25.  2  X  +  3  X  =  48  +  X. 

21.  3x=i21.  26.  3x  -  12  =  50  +x. 


Page  37 

1.  Greater  number  +  less  number  =  135, 

If  we  represent  the  less  number  by  n,  2  n  must  represent  the  greater, 
and  the  above  statement  becomes 

‘2i 71  —  13o. 

Whence  n  =  45, 

and  2  n  =  90. 

2.  Greater  number  +  less  number  =  105. 

If  we  represent  the  less  number  by  n,  4  n  must  represent  the  greater, 
and  the  above  statement  becomes 

4  n  +  n,  =  105. 

Whence  n  =  21, 

and  An  =  84. 

3.  Greater  number  —  less  number  =  52. 

If  we  let  n  represent  the  less  number,  5  n  must  represent  the  greater, 
and  the  above  statement  becomes 

5  n  —  n  =  52. 

Whence  n  =  13, 

and  5  n  =  65. 

4.  Greater  number  +  less  number  =  129. 

If  we  let  n  represent  the  less  number,  +  5  must  represent  the  greater, 
and  the  above  statement  becomes 

n  A-  ^  +  71  —  129. 

Whence  n  —  62, 

and  n  +  5  =  67. 

5.  Greater  number  +  less  number  =  168. 

If  we  represent  the  less  number  by  ft,  n  +  18  must  represent  the  greater, 
and  the  above  statement  becomes 
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Whence 

and 


n  +  18  +  n  =  168. 
n  =  75, 
n  +  18  =  93. 


6.  Twice  the  width  +  twice  the  length  =  156  feet. 

If  we  let  w  represent  the  width  in  feet,  5  v)  must  represent  the  length, 
and  the  above  statement  becomes 

2  •  ly  .+  2  •  5  ly  =  156. 

Whence  ly  =  13, 

and  5w  =  65. 

7.  2  •  length  +  2  •  width  =  96  feet. 

If  we  represent  the  width  in  feet  by  w,  12  +  ly  must  represent  the 
length,  and  the  above  statement  becomes 

24  +  2  zy  +  2  ly  =  96. 

Whence  w  =  18, 

and  12  +  zy  =  30. 

0.  2  •  length  +  2  •  width  =  98  feet. 

If  we  represent  the  width  in  feet  by  w,  2  ly  +  4  must  represent  the 
length,  and  the  above  statement  becomes 

4iy  +  8  +  2ty  =  98. 

Whence  w  =  15, 

and  2  ly  +  4  =  34, 

9.  2  •  length  +  2  •  width  =  88  feet. 

If  we  let  ^y  represent  the  width  in  feet,  3  ly  —  20  must  represent  the 
length,  and  the  above  statement  becomes 

6iy  —  40  +  2iy  =  88. 

Whence  w  =  16, 

and  3iy  —  20  =  28. 

10.  1st  number  +  2d  number  +  3d  number  =  45, 

If  we  represent  the  first  number  by  n,  n  +  \  and  n  +  2  must  represent 
the  next  two  numbers  greater,  and  the  above  statement  becomes 
{n)  +  (u  +  1)  +  (n  +  2)  =  45. 

Whence  n  =  14, 

+  1  =  15, 

and  n  +  2  =  16. 

11.  1st  number  +  2d  number  +  3d  number  +  4th  number  =:  106. 

If  we  represent  the  first  number  by  n,  n  +  1,  n  -1-  2,  and  n  +  3  must 
represent  the  three  consecutive  numbers  greater,  and  the  above  statement 
becomes 

(n)  +  (n  +  1)  +  (n  +  2)  +  +  3)  =  106. 

Whence  n  =  25, 
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w  +  1  =  26, 

?i  +  2  =  27, 

and  +  3  =  28. 

12.  The  sum  of  five  consecutive  numbers  =  85. 

If  we  represent  the  first  number  by  n  +  1,  n  +  2,  w  +  3,  n  +  4  must 
represent  the  next  four  numbers  greater,  and  the  statement  above  becomes 
(n)  +  (n  +  1)  +  (n  +  2)  +  (71  +  3)  4-  (n  +  4)  =  85. 

Whence  n  =  15, 

n  +  1  =  16, 

+  2  =  17, 
n  +  3  =  18, 

and  n  +  4  =  19. 

13.  1st  odd  number  +  next  odd  number  +  next  odd  number  =  291. 

If  we  represent  the  first  number  by  n,  the  others  must  be  represented 
by  +  2  and  n  +  4  respectively,  and  the  above  statement  becomes 
(n)  +  ()i  +  2)  4-  (n  +  4)  =  291. 

Whence  n  =  95, 

n  4-  2  =  97, 

and  n  4-  4  =  99. 

14.  1st  even  number  4-  next  even  number  4-  next  even  number  =  66. 

If  we  represent  the  first  number  by  n,  4-  2  and  n  4-  4  must  represent 

the  other  numbers,  and  the  above  statement  becomes 
(n)  4-  4-  2)  4-  4-  4)  =  66. 

Whence  n  =  20, 

n  4-  2  =  22, 

and  4-  4  =  24. 

15.  The  sum  of  five  consecutive  odd  numbers  =  315. 

Representing  the  first  number  by  w,  we  must  then  represent  the  others 

by  w4-2,  n4-4,  n4-6,  n4-8  respectively,  and  the  above  statement  becomes 
(w)  4-  (n4-  2)  4-  (n  4-  4)  4-  (n  4-  6)  4-  (w  4-  8)  =  315. 

Whence  n  =  59, 

n  4-  2  =  61, 

n  4-  4  =  63, 

92  4-  6  =  65, 

and  91  4-  8  =  67. 

16.  A’s  age  4-  B’s  age  =  43  years. 

If  we  represent  B’s  age  in  years  by  x,  x  —  2  must  represent  A’s  age, 
and  the  above  statement  becomes 

X  —  2  4-  X  =  43. 

Whence  x  =  22^, 

and  X  —  2  =  20^. 
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17.  A’s  age  +  6  years  +  B’s  age  +  6  years  =  54  years. 

If  we  represent  A’s  age  in  years  by  cc,  2x  must  represent  B’s  age,  and 
the  above  statement  becomes 

x  +  6  +  2x  +  6  =  54. 

Whence  x  =  14, 

and  2  X  =  28. 


18.  Mileage  of  United  States  +  mileage  of  Europe  =  402,000  miles. 

If  we  represent  the  mileage  of  Europe  by  m,  m  +  52,000  must  repre¬ 
sent  that  of  United  States,  and  the  above  statement  becomes 

m  +  52,000  +  m  =  402,000. 

Whence  m  =  175,000, 

and  m  +  52,000  =  227,000. 

% 

19.  Length  of  Nile  +  length  of  Amazon  +  length  of  Mississippi 

=  11,500  miles. 

If  we  represent  the  length  of  the  Amazon  in  miles  by  Z,  I  4-  500  must 
represent  the  length  of  the  Nile,  and  I  +  500  +  300,  or  I  +  800,  the  length 
of  the  Mississippi.  The  above  statement  becomes 
{I  +  500)  +  (Z)  +  (Z  +  800)  =  11,500. 

Whence  Z  =  3400, 

Z  +  500  =  3900, 
and  Z  +  800  =  4200. 

20.  Height  of  Mount  McKinley  +  height  of  Pike’s  Peak  =  34,607  feet. 
If  we  represent  the  height  of  Pike’s  Peak  in  feet  by  h,  h  +  6313  must 

represent  the  height  of  Mount  McKinley,  and  the  statement  above  becomes 

{h  +  6313)  +  (h)  =  34,607. 

Whence  ^  =  14,147, 

and  h  +  6313  =  20,460. 

The  height  of  Mount  Everest  =  34,607  feet  —  5605  feet  =  29,002  feet. 

21.  Horse  power  of  a  freight  engine  +  that  of  a  passenger  engine  -f 
that  of  a  tractor  =  11,200  H.P. 

If  we  represent  the  H.P.  of  the  freight  engine  by  x,  x  —  1800  must  rep¬ 
resent  the  H.P.  of  the  tractor  and  x  +  1000  that  of  the  passenger  engine. 
The  above  statement  becomes 

(x)  +  (X  +  1000)  +  (X  -  1800)  =  11,200. 

Whence  x  =  4000, 

X  +  1000  =  5000, 

X  -  1800  =  2200. 


and 
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1. 

3  a;  — 

2x  = 

X. 

10. 

—  6  x‘^y^  —  6  x2^2  —  _ 

-12  x2?/2. 

2  X  — 

3x  = 

—  X. 

0  x^y-  —  ( —  G  x'^y^)  = 

:  12  x^^. 

2. 

3x  — 

4  X  = 

—  X. 

11. 

0  —  3x  =  —  3x. 

4x  — 

3x  = 

X. 

CO 

1 

o 

II 

CO 

3. 

—  3x 

-(- 

2  x)  =  —  X. 

12. 

0  —  ( —  4  a6)  =  4  a6. 

* 

—  2  X 

-(- 

CO 

II 

—  4a6  —  0  —  —  4a6 

4. 

—  3x 

-(- 

6x)  =  2  X. 

13. 

b  —  a. 

-  5x 

-(- 

1 

II 

CO 

a  —  b. 

5. 

4x  — 

(-X) 

=  5x. 

14. 

2x  —  c. 

—  X  - 

-  4x  = 

5x. 

c  —  2x. 

—  3x  —  (  —  x)  =  —  2x. 

15. 

—  4  ?/  —  X. 

—  X  —  (— 3x)  =  2x. 

X  -  (-  4?/)  =  X  +  4y. 

6  c  —  {  —  c)  =  6  c. 

16. 

26  —  (—  3  a)  =  26  +  3  a. 

—  c  —  6c  =  —  6  c. 

—  3a  —  (+2  6)  =  — 3a  —  2  6. 

—  bac  —  ( —  ac)  =  —  4  ac. 

17. 

-56- (-2  a)  =  -56  +  2  a. 

—  ac  —  ( —  5  ac)  =  4  ac. 

—  2a  —  (  —  5  6)=  —  2a  +  5  6. 

—  11  a^c  _  8  a^c  =  —  19  a^c. 

18. 

—  2  a  —  ( —  2  a)  =  0. 

8  cfic  —  (  —  11  cC^c)  —  19  a^c. 

—  2a  —  (— 2a)  =  0. 
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a  +  3 

a  +  2 

6. 

be  —  5  c  +  2  a6  11. 

4x  —  5^  +  32 

a  +  2 

a  +  3 

—  5c  +  2a6  be 

oq 

1 

00 

1 

1 

-  1 

10c  —  2  ab  —  10  c  +  2  a6 

3  y  b  z 

a  —  2 

a  —  4 

7. 

bxy  3xy  —  a 

12. 

4  a  —  6  +  2c 

a  —  4 

a  —  2 

3xy  —  a  bxy 

3a  —  2b 

2 

-  2 

2xy  a  —  2  xy  —  a 

a  +  6  +  2  c 

3  a  +  5 

2  a  —  3 

8. 

X  +  3  0 

13. 

3a  -  56 

2  a  —  3 

3  a  +  5 

0  X  +  3 

5a  —  46  —  3c 

a  +  8 

—  a  —  8 

X  +  3  —  X  —  3 

—  2a  —  6  +  3c 

9  —  4  a 

7  +  3a 

9. 

0  2x  —  3 

14. 

6  -  X  +  y 

7  +  3a 

9  -  4a 

2  X  —  3  0 

a  —  X  —  y 

2  -  7a 

—  2  +  7  a 

—  2x  +  3  2x  —  3 

b  —  a  +  2y 

4  a  —  3 

4  a 

10. 

2  X  —  2  y  +  z 

15. 

4a  —  6  +  5c 

4a 

4  a  —  3 

X  —  2y  3z 

3a  —  2b  —  c  +  6 

-  3 

3 

X  —2z 

a+  6  +  Gc  —  G 
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16.  a-Bb 

2a  —  26  —  2c  +  4 

—  a  —  6  +  2c  —  4 

17.  c  —  d  +  e 

—  c _ +  g  +  & 

2c  —  d-\-e  —  a  — b 

18.  2x  +  by  —  Bz 

X  —  2y  +  z 
X  7  y  —  4:Z 

19.  bx  —  2y  —  4:Z 
7  X  —  9y  Bz 

—  2x  +  7y  —  7z 

20.  C  g  +  3  6 

b  a  —  4:b  —  6c 
a  -{•  7  b  +  6c 

21.  5 

+  a  +  b  —2c 
b  —  a  —  b  +  2c 

22.  Bxy  +  z 

■f"  3  ab  -j-  c 
Bxy  +  z  —  Bab  —  c 


23.  0 

2x  —  4y  —  z 
—  2x  4:y  z 

24.  xy^  +  xhj  +  z 

—  3  xy'^  +  2  x‘^y 

4  xy'^  —  x'^y  +  z 

25.  X  —  2y  z 

Bx  +  2y  —  z 

—  2x  —  4.y  -j-  2z 

26.  a;2  -  7  X  +  10 

-  3  x2  4-  14  X  —  8 

—  2x2  -  21 X  +  18 

27.  X  —  y  +  z 

5x  +  3  ^  —  82: 

—  4x  —  4:y  4-  6 z 

28.  -8x2  +4 

x2  —  5  X  +  0 

—  9x2  +  5x  —  2 

29.  3  g  —  5  6  +  c 

0 _ 

3  g  —  5  6  -j-  c 


30.  4g  —  66  +  8y 

_ 4-  X  —  12 

4g  —  664-8?/  —  x4- 12 

31.  g2-  2g64-62  (1)  g2-13g4-30  (4) 

g2-12g64-  20  (2)  2g2  4. 20-14g64-62  (3) 

(1)4-(2),  2g2-14g64-62-h20  (3)  (4)-(3),  -  g2-13g-M04-14g6-62 


32.  g  —  3  6  4-  c  (1)  g  —  6  4-  c  —  x  (4) 

4g  -f  56  -  6c  -h  4  (2)  5g  -f  26  -  5c  4-4  (3) 

(1)4-(2),  5g-F26-  5c4-4  (3)  (4)-(3),  -  4 g  -  3 6  +  6 c  -  x  -  4 

33.  5x4-  3x2?y-15x?/2  _  '  (1) 

—  6x4-  7x2?/  — 12xy2  (2) 

(1)4- (2),  —  X  4-  10x2?/  —  27  xy2  (3) 

11 X—  5x2?/ 4-  7  (4) 

(3)  —  (4),  —  12  X  4-  15  x‘^y  —  34  x?/2,  or  15  x‘^y  —  12  x  —  34  xy^. 

34.  4  g6c2  —  3  ab'^c  4-  2  a^bc  (1) 

-  6abc‘^  -  bab‘^c _ -  4  a‘^b‘^c  (2) 

(1)  4-  (2),  10  g6c2  -  8  ab^c  4-  2  a%c  -  4  a‘^b‘^c  (3) 

2  abc‘^  -f-  7  g62c  —  3  aV)c _  (4) 

(3)  -  (4),  8  g6c2  -  15  ab‘^c  4-  5  a^bc  -  4  g262c 
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35.  3x— 4xy—  2z 

— 3x+7x?/—  42 

(1) 

(2) 

bz  —  2xy  —  a^bc  (4) 

—  2  —  6a26c  +  9x  (5) 

Sxy—  Qz  (3)  (4)  +  (5),  4z— 2x7/— 7 a^Sc+Ox  (0) 

9x  —  2xy+  4z  —  la‘^bc{Q) 

(3)  — (6),  —9x+5x7/  — 10  2  +  7 

36.  4  X  —  3  7/  +  6 

(1) 

40.  5  X  +  3  7/  —  2 

(1) 

3x  +  57/  —  10 

(2) 

+  4?/  +  72 

(2) 

(l)  +  (2),  7x  +  27/-  4 

(l)  +  (2),  5x  +  77/  +  62 

(3) 

37.  7  c  +  5  —  6 

(1) 

X  —  7/  +  32 

(4) 

4c  +  5d  —  9e 

(2). 

(3) -(4),  4X  +  87/  +  32 

(l)-(2),  3c  +8e 

41.  4x  —  3y  +  7 

(1) 

38.  x2  +  2  X  +  5 

(1) 

2x  —  by  —  4 

(2) 

2x2  +  X  —  10 

(2) 

(l)-(2),  2X  +  27/  +  11 

(3) 

(l)  +  (2),  3x2  4.  3x  _  5 

•  (3) 

CO 

1 

(4) 

x2  —  5  X  +  3 
(3)-(4),  2x2  +  8x  -  8 

(4) 

(3)  +  (4),  6x  +  2y  +  3 

39.  X  +  3  7/  —  2  2 

(1) 

42.  Sc  —  bd  —  e 

(1) 

4x  —  57/  +  32 

(2) 

+  6d  +  lle  +  5  (2) 

(l)  +  (2),  5x  -  2  7/  +  2 

(3) 

(l)-(2),  3c-lld-12e- 

6(3) 

3x  —  2?/  —  62 

(4) 

be  +  4e 

(4) 

(3)-(4),  2x  +72 

(3)-(4),  -2c-lld-16e- 

5 

43. 

3  a  +  3  5  — 

4c 

(1) 

-36 

-  3c  -  4 

(2) 

(l)-(2), 

3a  +  66 

—  c  +  4 

(3) 

4  a 

—  8c  +  X 

(4) 

(3) -(4), 

—  a  +  66  +  7c  +  4  —  x 
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1.  8cc  —  2=6x+6. 

Transposing,  8x  —  6x  =  2  +  6. 
Whence  x  =  4. 

2.  4x  —  5  =  2  X  +  10. 
Transposing, 

4x  —  2x  =  5  +  10. 
Whence  x  =  T-J. 

3.  Oy  —  5  =  92/  +  2. 

Transposing,  Qy  —  ^y  =  b  +  2. 
Whence  y  =  —  2^. 


4.  72/  +  3  =  10  +  8y. 
Transposing, 

7?/  —  8?/  =  10  —  3. 

Whence  y  =  — 

5.  5  n  —  3  +  21  =  18  +  4  71. 

Combining, 

571  +  18  =  18  +  4  71. 
Transposing, 

671  -  471=  18  -  18.  .. 

Whence  ti  =  0. 
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6.  6  +  4  n  —  16  =  16  —  n. 
Transposing, 

4n  +  w  =  16  +  9. 
Whence  n  =  4f . 

7.  6n  +  3-2n  =  7-4. 

Combining,  3  n  +  3  =  3. 
Whence  n  —  0. 

8.  3A:  +  9  +  6fc  +  31  =  0. 

Combining,  8  A:  +  40  =  0. 
Whence  A:  =  —  6. 

9.  6A:  + 3  -  2A:=  27. 

Whence  A:  =  6. 

10.  3  a;  —  6  =  34  +  8  a;. 
Transposing, 

—  5  X  =  40. 

Whence  x  =  —  8. 

11.  2x  -  14  -  5x  +  4  =  0. 

Whence  x  =  —  3^. 

12.  X  +  12  —  11 X  =  — 15x  +  22. 
Transposing, 

15x  -  lOx  =  22  -  12. 
Whence  x  =  2. 


13.  T  3  =  17  -1-3?/  -f-  8. 
Transposing, 

5^  —  3^  =  25  —  3. 
Whence  y  =  11. 

14.  3?/-l-6-l-8?/-l-i-  =  0. 

Whence  y  —  — 

15.  2-4/i  =  3-8/i-t-8. 

Transposing, 

8/i  -  4/i  =  11  -  2. 
Whence  h  =  2^. 

16.  3  -  5  /i  +  2  =  7  A  -1-  6. 

Whence  ^  =  0. 

17.  3  Ai  -  25  +  8  Ti  -  20  =  0. 

Whence  h  — 

18.  14x  —  6x  =  22 -f  17x  —  Hx. 
Transposing, 

Sx  —  6x  =  22. 

Whence  ‘  x  =  11. 

19.  7x  -  13  +  8  =  X  -  27  -  5x. 
Transposing, 

7x  +  4x  =  5  —  27. 
Whence  x  =  —  2. 


20. 

Whence 

21. 

Whence 


4x  -  15  -  llx  -  18  -f  16x-  17=r  0. 

X  ~  6^. 

5?/  —  6-f3^-|-18  —  2?/  —  25  +  1  =  0. 

y  =  2. 


22. 

Whence 


0_=  9  X  —  3  —  4  X  +  27  +  16  X  + 18. 
X  =  —  2. 


23. 

Collecting, 

Whence 


7n  —  5  —  4)r  +  8  =  3n  +  18  —  2n  —  3. 
3  71  +  3  =  11  +  15. 
n  =  6. 
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1.  71  +  5.  6.  (X  +  6  +  3. 

2.  71  +  (X.  7.  (X  +  6  +  c. 

3.  71  —  3.  8.  2  a  —  6  —  5. 

4.  71  —  6.  9.  2  a  —  6  —  c. 

5.  4  71.  10.  2n  —  6. 


11.  5  71  +  a. 

12.  471  -  7. 

13.  3 11  +  8. 

14.  10  —  6,  or  4. 

15.  X  —  4. 


16.  12  -  y. 

17.  X  —  a. 

18.  a  —  X. 

19.  X  +  7/  —  z. 

20.  18  -  7,  or  11. 
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21.  18  -  n.  23.  n  -  18.  25.  a  -  7. 

22.  34  —  18,  or  16.  24.  30  —  h.  26.  a  —  x. 

27.  6  —  c?,  if  6  is  the  greater  number.  6  +  (^,  if  6  is  the  less  number. 

28.  n  —  d,  if  n  is  the  greater  number,  n  +  if  w  is  the  less  number. 

29.  10  -  4  =  6  ;  10  -  x. 

30.  25  -  9  =  16  ;  25  -  ?/  ;  16  -  (a  +  6). 

31.  40  -  27  =  13  ;  40  -  40  =  0  ;  40  -  a  ;  a  -  6. 

32.  36  -  22  =  14  ;  a  -  14  ;  y  -  x. 

33.  a  +  6  —  (a  —  6)  =  12  ;  a  +  6  —  (6  —  6)  =  a  —  6  +  12  ; 

4x  —  3  —  (3x  —  4)=:x  +  l. 

34.  n  +  4  years  ;  n  -j-  x  years  ;  n  —  S  years. 

35.  2n  — 3  +  10years  =  2/2  +  7years;  2n  — 3-f  ayears  =  27i  — 3  +  ayears; 
2n  —  3  —  8  years  =  2n  —  11  years ;  2 n  —  3  —  a  years. 

36.  A,  X  —  4  dollars  ;  B,  x  +  4  dollars. 

37.  A,  X  +  50  +  ?/  dollars ;  B,  x  +  50  —  ?/  dollars. 

38.  (a)  X  +  30  +  3  X  —  4  =  200.  (c)  x  +  30  +  10  =  3  x  —  4. 

(b)  X  +  30  =  3  X  —  4.  (d)  x  -f  30  +  100  =  3  x  —  4  —  50. 

39.  (a)  A,  X  4-  5  years ;  B,  2x  +  12  years ;  C,  3x  —  3  years. 

(6)  A,  X  —  3  years ;  B,  2  x  +  4  years ;  C,  3x  —  11  years. 

'  (c)  X  +  4  4-  2  X  4-  7  *+  4  =  40. 

(d)  (3  X  —  8  —  6)  —  (x  —  6)  =  24,  if  C  is  older  than  A. 

(e)  X  4- 10  =  2x  4-  7. 

(/)  3  X  —  8  —  4  =  2  X  4-  7  4-  10. 

(g)  2x  4-  7  4-  ic  =  40. 

(h)  x4-24-2x4-74-24-3x  —  84-2  =  100. 

40.  A  number  less  2  is  8. 

41.  The  sum  of  a  number  and  3  is  5. 

42.  Three  times  a  number  is  27. 

43.  Four  times  a  number  less  2  is  16. 

44.  Subtracting  a  number  from  18  gives  the  same  result  as  subtracting 
4  from  the  number. 

45.  Subtracting  4  from  three  times  a  number  gives  the  same  result  as 
adding  8  to  twice  the  number. 

46.  The  sum  of  a  number  and  a  second  number  is  20. 

47.  The  result  of  subtracting  a  second  number  from  a  number  is  2. 

48.  Twice  one  number  has  the  same  value  as  the  sum  of  a  second 
number  and  6. 

49.  Three  times  a  number  less  twice  a  second  number  is  8. 

50.  The  sum  of  a  number  and  a  second  number  is  a. 

51.  A  number  less  a  second  number  is  b. 

52.  The  sum  of  a  number  and  a  is  a  second  number. 

53.  A  number  less  b  is  equal  to  a  second  number. 
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64.  Three  times  a  number  is  equal  to  twice  a  second  number. 

55.  A  number  is  equal  to  twice  a  second  number  less  6. 

56.  The  sum  of  three  times  a  number  and  4  is  equal  to  the  sum  of 
twice  a  second  number  and  4. 

67.  Eighty  less  a  certain  number  is  equal  to  the  sum  of  a  second  num¬ 
ber  and  30. 
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1.  Let  n  =  the  unknown  number. 

Then  n  +  22  =  50. 

Whence  n  =  28. 


2.  Let 
Then 
Whence 


n  =  the  unknown  number. 
n-16  =  47. 
n  =  62. 


3.  Let 
Then 
Whence 


n  =  the  unknown  number. 
71  -f  9  =  28. 
n  =  19. 


4.  Let 
Then 
Whence 


n  =  the  unknown  number. 
n-17  =  35. 
n  =  52. 


5.  Let  n  =  the  unknown  number. 

Then  2  n  —  27  =  49. 

Whence  n  =  38. 


6.  Let 
Then 
Whence 


n  =  the  unknown  number. 
3  n  —  36  =  2  n. 
n  =  36. 


7.  Let 
Then 
Whence 


n  =  the  unknown  number. 
3n  —  17  =  2n  —  1. 

71  =  16. 


8.  Let 
Then 
Whence 


n  =  the  unknown  number. 
5  n  +  6  =  2  +  15. 

71  =  3. 


9.  Let 
Then 
Whence 


n  =  the  unknown  number. 
4  n  +  9  =  7  n  —  33. 
n  =  14. 


10.  Let 

Then 

Whence 


71  =  the  unknown  number, 
n  -f  9  =  71  —  n. 
n  =  31. 
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11.  Let 

n  =  the  unknown  number. 

Then 

2  +  6  —  4  w  —  10. 

Whence 

n  =  8. 

13.  Let 

n  =  the  less  number. 

Then 

n  +  12  =  the  greater  number. 

Therefore 

n  +  n-\-12  =  74. 

Whence 

n  =  31, 

and 

n  +  12  =  43. 

14.  Let 

n  =  the  less  number. 

Then 

n  +  3  =  the  greater  number. 

Therefore 

n  +  n  +  3  =  45. 

Whence 

n  =  21, 

and 

n  +  3  =  24. 

15.  Let 

n  =  the  less  number. 

Then 

71  +  8  =  the  greater  number. 

Therefore 

n  +  n  +  8  =  44. 

Whence 

n  =  18, 

and 

n  +  8  =  26. 

16.  Let 

n  =  the  first  number. 

Then 

n  —  4  =  the  second  number. 

and 

71  +  9  =  the  third  number. 

Therefore 

n  +  n  —  4  +  71  +  9  =  83. 

Whence 

71  =  26, 

71  —  4  22, 

and 

n  +  9  =  35. 

17.  Let 

71  =  the  first  number. 

Then 

n  —  S  =  the  second  number, 

and  n 

—  3  +  18,  or  71  +  15  =  the  third  number. 

Therefore 

11  +  11  —  3  +  71+15=:  66. 

Whence 

n  =  18, 

11  -  3  =  15, 

and 

n  +  15  =  33. 

18.  Let 

11  =  one  number. 

Then 

n  +  1  =  the  other. 

Therefore 

11  +  n  +  1  —  37. 

Whence 

n  =  18, 

and 

n  +  1  =  19. 

19.  Let 

11  =  the  first  number. 

Then 

n  +  1  and  n  +  2  =:  the  next  two  numbers. 
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Therefore 

—  39. 

Whence 

n  =  12, 

71  -j- 1  =  13, 

and 

71  +  2  =  14. 

20.  Let 

71  =  the  first  number. 

Then 

71  +  1,  ?i  +  2,  and  ti  +  3  =  the  next  three  numbers. 

Therefore  nH-n  +  l  +  n  +  2  +  n  +  3  =  90. 

Whence 

n  =  21, 

71  +  1  =  22, 

71  +  2  =  23, 

and 

71  +  3  =  24. 

21.  Let 

n  =  the  first  even  number. 

Then 

71  +  2  =  the  next  even  number. 

Therefore 

71  +  77  4-  2  =  30. 

Whence 

n  =  14, 

and 

71  +  2  =  16. 

22.  Let 

n  =  the  first  odd  number. 

Then 

77  +  2  and  n  +  4  =  the  next  two  odd  numbers. 

Therefore 

77  +  77  +  2  +  77  +  4  =  87. 

Whence 

77  =  27, 

77  +  2  =  29, 

and 

77  +  4  =  31. 

23.  Let 

77  =  the  first  even  number. 

Then 

77  +  2,  77  +  4,  and  77  +  6  =  the  next  three  even  numbers. 

Therefore  ?i  +  n  +  2  +  n  +  4  +  n  +  6  =  100. 

Whence 

77  =  22, 

77  +  2  =  24, 

77  +  4  =  26, 

and 

77  +  6  =  28. 

24.  Let 

w  =  the  width  in  feet. 

Then 

10  -f  3  =  the  length  in  feet. 

Therefore 

2iy  +  27o-f6  =  38. 

Whence 

7(7  =  8, 

and 

7(7  +  3  =  11. 

25.  Let 

w  =  the  width  in  feet. 

Then 

777  +  16  =  the  length  in  feet. 

Therefore 

27(7  +  27(74-  32  =  128. 

Whence 

7(7  =  24, 

and 

7(7  +  16  =  40. 
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26.  Let 
Then 
Therefore 
Whence 
and 


w  =  the  width  in  feet. 
2  ry  +  7  =  the  length  in  feet. 
2ry+4ry  +  14=:  104. 

w  =  15, 

2w)  +  7  =  37. 


27.  Let 
Then 
Therefore 
Whence 
■and 


w  =  the  width  in  feet. 
4  ry  +  5  =  the  length  in  feet. 
2  ry  +  8  ly  +  10  =  90. 

w  =  8, 

42y  +  5  =  37. 


28.  Let 
Then 
Therefore 
Whence 

and 


X  =  the  length  of  the  night  in  hours. 

X  +  =  the  length  of  the  day  in  hours. 

X  +  cc  +  Gfo  =  24. 

X  =  hours,  or  8  hours  and  57 
minutes, 

*  +  =  152^  hours,  or  15  hours  and  3 

minutes. 


29.  Let 
Then 
and 

Therefore 

Whence 

and 


X 

X 

2 

X  +  7 

X  “1 - -j-  X  -f-  / 

2 

X 

X 

2 


=  A’s  age  in  years. 
=  B’s  age  in  years, 

=  C’s  age  in  years. 
=  67. 

=  24, 

=  12,  . 


x  +  7  =  31. 


30.  Let  X  =  B’s  age  in  years. 

Then  3x  =  A’s  age  in  years, 

and  X  +  10  =  C’s  age  in  years. 

Therefore  3x  +  5  +  x+  5  +  x  +  10+5  =  60. 

Whence  x  =  7, 

3x  =  21, 

and  X  +  10  =  17. 


31.  Let 

Then 

and 

'  Therefore x  +  10  —  4-l-x  —  4  +  x 
Whence 


X  = 
X  +  10  = 

X  —  6  = 

-6-4  = 

X  = 


X  +  10  = 


B’s  age  in  years. 
A’s  age  in  years, 
C’s  age  in  years. 
46. 

18, 

28, 


X  -  6  =  12. 


and 
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32.  Let  cc  =  B’s  age  in  years. 

Then  2  x  +  2  =  A’s  age  in  years, 

and  2  X  —  5  =  C’s  age  in  years. 

Therefore  2x  +  2  +  6  +  a;  +  6  +  2x  —  5  +  6  =  70, 

Whence  x  =  11, 

2x  +  2  =  24, 

and  2x  —  5  =  17. 


33.  Let  X  =  the  number  of  million  bushels  of  oats. 

Then  x  +  1838  =  the  number  of  million  bushels  of  corn, 

and  X  —  120  =  the  number  of  million  bushels  of  wheat. 

Therefore  x  +  x  +  1838  +  x  —  120  =  3981. 

Whence  x  =  7541, 

X  +  1838  =  25921, 

and  X  -  120  =  6341. 


34.  Here 
and 
Let 

Therefore 

Whence 


47  =  the  number  of  degrees  in  the  width  of  the 
torrid  zone, 

-y-,  or  23^  =  the  number  of  degrees  in  the  width  of 
either  frigid  zone. 

X  =  the  number  of  degrees  in  the  width  of 
either  temperate  zone. 

47  +  231  +  23|  +  X-+  X  =  180. 

X  =  43. 


35.  Let 
Then 
and 

Therefore 

Whence 

and 


X  =  the  per  cent  in  commerce, 
a;  +  8  =  the  per  cent  in  industries, 
a;  +  20  =  the  per  cent  in  agriculture. 
x  +  x  +  8  +  x  +  20  =  100  —  24. 

X  =  16, 

X  +  8  =  24, 


X  +  20  =  36. 


36.  Let  X  =  the  number  of  million  pounds  produced  by  Montana. 
Then  x  —  110  =  the  number  of  million  pounds  produced  by  Michigan, 

and  X  —  139  =  the  number  of  million  pounds  produced  by  Arizona. 
Therefore  x  +  x  —  110  +  x  —  139  =  514. 

Whence  x  =  2541, 

X  -  110  =  1441, 
and  X  —  139  =  1151. 

37.  Let  X  =  the  height  in  feet  of  the  Washington  Monument. 
Then  2  x  —  120  =  the  height  in  feet  of  the  Eiffel  Tower, 

X  —  105  =  the  height  in  feet  of  the  Great  Pyramid, 
and  X  —  107  =  the  height  in  feet  of  St.  Peter’s. 
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Therefore  x  -{-2x  —  120  +  x  —  105  +  ^  —  107  =  2443. 

Whence  x  =  555, 

2^-120  =  990,  - 
x  -  105  =  450, 
and  X  —  107  =  448. 

38.  Let  X  =  the  area  in  square  miles  of  the  coal  fields  of  all 

countries  not  named. 

Then  2  x  +  38,400  =  the  area  in  square  miles  of  the  fields  of  the  United 

States, 

and  -  2  X  +  44,400  =  the  area  in  square  miles  of  the  fields  of  China 

and  Japan. 

Therefore  x  +  2  x  +  38,400  +  2  x  +  44,400  =  471,800. 

Whence  x  =  77,800, 

2x  +  38,400  =  194,000, 
and  2x  -f  44,400  =  200,000. 

39.  Let  =  the  output  of  Japan  in  tons. 

Then  5x  —  4615  =  the  output  of  other  countries  in  tons, 

2  X  —  808  =  the  output  of  Spain  and  Portugal  in  tons, 
and  5(2x-  808)  -  5573, 

or  10  X  —  9613  =  the  output  of  the  United  States  in  tons. 

Therefore  x  +  5x  -  4615  +  2x  -  808  +  10 x  -  9613  =  486,084. 

Whence  x  =  27,840, 

5x-4615  =  134,585, 

2x-  808  =  54,872, 
and  10 X  -  9613  =  268,787. 

40.  Let  X  =  the  number  of  square  miles  in  North  America. 

Then  2  x  +  982,000  =  the  number  of  square  miles  in  Asia, 

X  —  1,186,000  =  the  number  of  square  miles  in  South  America, 

and  X  —  4,383,000  =  the  area  of  Europe  in  square  miles. 

Therefore  x  +  2x  +  982,000  +  x  —  4,383,000  +  x  —  1,186,000 

=  35,692,000. 

Whence  x  =  8,055,800, 

2x  +  982,000  =  17,093,600, 

X -1,186,000  =  6,869,800, 
and  X  -  4,383,000  =  3,672,800. 

41.  Let  X  =  the  number  in  the  Revolution. 

Then  9x  —  15,621  =  the  number  in  the  Civil  War, 

and  X  +  266,841  =  the  number  in  the  War  of  1812. 

Therefore  x  +  9x  —  15,621  +  266,841  +  x  =  3,658,811. 
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Whence 


and 


X  =  309,781, 

9x  -  15,621  =  2,772,408, 
X  +  266,841  =  576,622. 


42.  Let  X  —  the  capacity  of  St.  Peter’s. 

Then  x  —  29,000  =  the  capacity  of  St.  Paul’s  (London), 

X  —  17,000  =  the  capacity  of  Cathedral  (Milan), 
and  X  —  22,000  =  the  capacity  of  St.  Paul’s  (Rome). 

Therefore  x  +  x  —  29,000  +  x  —  17,000  +  x  —  22,000  =  148,000. 
Whence  x  =  54,000, 

X  -  29,000  =  25,000, 

X  -  17,000  =  37,000, 

and  X  —  22,000  =  32,000. 
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1.  14  _  (6  _  3)  -  5  =  14  -  3  -  5  =  6. 

2.  10  +  (7  -  4)  -  (9  -  7)  =  10  +  3  -  2  =  11. 

3.  (7  -  3  +  2)  -  (6  -  4)  +  11  =  6  -  2  +  11  =  15. 

4.  11a  —  (4  a  —  9a)  +  (6a  —  a)  =  11a  —  (—  5  a)  +  5a  =  21a. 

5.  (2a  —  5a)  —  (4a  —  a  —  7a)  =  —  3a  —  (— 4a)  =  a. 

G.  a  —  (6  —  c)4-(2  5  —  3c)=:a  —  6  +  C  +  26  —  3c  =  a-f6  —  c. 

7.  a  —  6  —  (c  —  d)  +  (a  +  6)  —  (6  —  c) 

=:a  —  6  —  c  +  d  +  a  +  &  —  &  +  c  =  2a  —  6  +  d. 

8.  {x-y)-  (2  y  -  3  x)  +  (x  -  4  ?/) 

=:x  —  y  —  2y  +  3x  +  x  —  4?/  =  5x  —  7y. 

9.  X  —  (x  —  y  +  2  z)  —  (3 z  —  y  +  4)  +  (x  —  6) 

=  x  —  x  +  y  —  2z  —  3z  +  y  —  4+x  —  6 
=  x  +  2y  —  5z  —  10.- 

10.  7  -  [8  -  (3  -  10)]  -  (13  -  25)  =  7  -  [8  -f  7]  -  (-  12)  =19-15 

11.  a  +  [2  a  —  (8  a  —  2  6)]  +  (3  6  -  2  a) 

=  a  +  [2  6  —  a]  +  36  —  2a  =  56  —  2  a. 

12.  (5x  -  6?/)  -  [- 2x  -  (4z  -  ?y)  -  2z] 

=  5x  —  Oy  —  [— 2x  —  6z  +  y]  =  7x  —  7y  +  62. 

13.  [3 X  —  (2  y  —  z)]  —  [  —  (3  y  —  2  x)  —  5  x] 

=  3x  —  2y  +  z  —  [— 3y  —  3x]=6x  +  y  +  z. 

14.  [(a  +  3)  -  (X  -  5)]  -  [a  +  3  +  (X  -  5)] 

=  (a  +  3  —  X  +  5)  ■ —  (a  +  3  +  x  —  5)  =  10  —  2  x. 

15.  7  -  [-  6  -  4  +  (6  -  10)}  +  11]  =  7  -  [-  6  -  { -  8}  +  11] 

=  7  -  [5  +  8]  =  -  6. 

16.  -  5x  +  [+  lOx  -  {+  llx  -  (2x  -  7x  +  4)  -  3x}  -  22] 

=  — 5x  +  [+10x  —  {+8x  +  5x  —  4}  —  22] 

=  -5x  +  [-  3x-18]  =  -8x-18. 
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17.  {4a-  [2a -(3a -26)  + 4a] -(46 -6)} 

=  4a  —  [6  a  —  3a  +  2  6]  —  46  +  6 
=  4a  —  3a  —  26  —  46  +  6  =  a  —  66  +  6. 

18.  2x  —  3?/  —  [{+32  —  7x  —  (?/  +  4  2:)  —  Oxj  +  z] 

=  2x  —  3y  —  [3  2  —  16x  —  y  —  42  +  2] 

=  2x  —  3?/  +  16x  +  ?/=:18x  —  2i/. 

19.  (4  y  —  7  x)  —  {3  X  —  [4  X  +  (7  ?/  —  4  x)  —  (3  ?/  —  3  x)] } 

.  =4ir  —  7x  —  3x  +  [4x  +  7y  —  4x  —  3y  +  3x] 

=  4?/  —  10x  +  [4y  +  3x]  =  8?/  —  7x. 

20.  [(a  +  6)  +  c]  =  [a  +  6  +  c]. 

[(a  +  6)  —  c]  =  [a  +  6  —  c]. 

21.  [4 X  +  (3  2  —  5  ?/)]  =  [4  X  +  3  2  —  5 ?/]. 

[4  X  —  (3  2  —  5  ?/)]  =  [4  X  —  3  2  +  5  y]. 

22.  [(a  —  2  6)  +  (3 c  —  d)]  =  [a  —  2  6  +  3 c  —  cZ]. 

[(a  —  2  6)  —  (3  c  —  d)]  ==  [a  —  2  6  —  3  c  +  d]. 

23.  [(4x  -  3)  +  (5y  -  7)]  =  [4x  -  3  +  5y  -  7]  =  [4x  +  5?/  -  10]. 
[(4x  -  3)  -  (5?7  -  7)]  =  [4x  -  3  -  5?/  +  7]  =  [4x  -  5?/  +  4]. 

24.  [(x2  —  a^)  +  (?/2  —  2  a2)]  zz  [x^  —  a^  +  ^2  _  2  a^]  =  [x^  +  ^2  _  3 
[(x2  —  a2)  —  (?/2  —  2  a2)]  =  [x2  —  a2  —  2/2  +  2  a2]  =  [x2  —  2/2  +  a2]. 
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1.  x2  —  a2  —  2  a6  —  62  =  (x2)  —  (a2  +  2  a6  +  62). 

2.  12  a6  +  x2  -  9  62  -  4  a2  (x2)  -  (4  a2  -  12  ah  +  9  62). 

3.  2/2  —  4  62  +  4  a6  —  a2  =  (y^)  —  (4  62  —  4  a6  +  a2). 

4.  10  a6  +  x2  -  a2  -  25  62  =  (x2)  -  (a2  -  10  a6‘  +  25  62). 

5.  x2  —  62  —  4  a2  +  4  2/2  _  4  _  4  jcy 

=  (x2  —  4  X2/  +  4j/2)  —  (4  a2  +  4  a6  +  62), 

6.  4  a6  +  x2  —  4  62  +  y2  _  (;t2  _  2  xy 

=  (x2  —  2  X^  +  ^2)  _  (^2  _  4  ^  4  52)^ 

7.  16  x2  —  a2  —  16  x^  —  62  +  2  a6  +  4  y2 

=  (16  x2  —  16  xy  +  4  2/2)  —  (a2  —  2  a6  +  62). 

8.  x2  -  62  -  10x2y  +  12 a6  -  36 a2  +  25 2/2 

=  (x2  -  10  X2/  +  25  2/2)  -  (36  a2  -  12  a6  +  62). 
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1.  (3)  (-8)  =  -24.  . 

2.  (-2)(5)  =  -10. 

3.  (-7)(-3)  =  21. 

4.  (-4x)(3)  =  -12x. 

5.  (-4x)2=(-4x)(-4x)=  16x2. 

6.  (7)(-  5a)  =-  35a. 


7.  (3a)(- 6)  =  - 18a. 

8.  (-22/)2  =  (-22/)(-  2?/)  =  42/2 

9.  (- 9a)(- 10)  =  90a. 

10.  ( —  3  ax)2  =  ( —  3  ax)  ( —  3  ax) 

=  9  a2x2. 

11.  (4a)(-  2a)  =-  8a2. 
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12.  (6  ahcf  =  (6  ahc)  (6  ahc) 

=  36  a262c2. 

13.  (-Ilx)(2x)  =  -22x2. 

14.  (7  x)  ( —  3  x)  =  —  21  x2. 

16.  (- 2a)3  =  (-2a)(-2a)(-2a) 

=  —  8  a^. 

16.  (_2a)(-3a2)  =  6a3. 

17.  (5  a4)  (7  a3)  =  35  a^. 

18.  (- 4x)3  =  - 64x3. 

19.  (a8)(-  20a)  =  -  20a9. 

20.  (-  4a3)(-  6a2)  =  24a.7 


21.  (+6?/)3  =  216  2/3. 

22.  (4  x)  (6  y)  =  20  xz/. , 

23.  (- 3a2x)2  =  9a4x2. 

24.  (3x2)(-  2/)  =  -  3x22/. 

25.  (5  x22/)  ( —  2  x3)  =  —  10  x®?/.  ' 

26.  (-  6x32/2)2  =  86x32/^. 

27.  (—  X^y)  (—  x2^4)  _  3-6^5^ 

28.  (2  ax2)3  z=  (2  ax2)  (2  ax2)  (2  ax^) 

=  8  a3x3. 

29.  (5a3)(-  4a2)(-  3a)  =  60 a®. 

30.  (3ax)(  — 4a2x)(— 2ax3)  =  24a%3. 


1.  X  +  3 

2x _ 

2  x2  +  6  X 

2.  7  x2  -  5 

3x3 _ 

21  x®  —  15  x3 

3.  5  x2  —  2  X 

-  4x2 

—  20  x^  +  8  x3 

4.  1  xy  —  z 

3x2/ _ 

21  x22/2  —  3  xyz 
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6.  x3  —  3  x2  +  4 

—  5x^ _ 

—  5x'^  4-  15x3  —  20  x^ 

7.  x2  —  2  x?/  +  ^2 

-3x2/ _ 

—  3  x^y  4-  6  x22/2  —  3  xy^ 

8.  -  a262  4-  b* 

—  aW _ 

—  a362  4-  a^64  _  ^^256 

9.  —  a2x2  4-  2  ax  —  7  52 

—  4a6x _ 

4  a36x3  —  8  a26x2  4-  28  a63x 


5.  — 4x2  4-5x  —  6 

6x3 _ 

—  24  x3  4-  30  —  36  x3 


10.  7x3  _  8x2  -  12x  4-  6 

-|x3 _ 

—  5^  x3  4-  6  x3  4-  9  X*  —  44  x3 


11.  —  9  a2  —  12  ax  4-  42  x^ 

^ax^ _ 

—  21  a3x3  —  28  a2x^  4-  98  ax® 


12.  4(2x  -3)  =  8x  -  12.  14.  -  8(3x  -  7)  =  -  24x  4-  56. 

13.  2  X  (x  —  2/)  =  2  x2  —  2  xy.  15.  —  9  ( —  4  a  4-  5)  =  36  a  —  9  5. 

16.  -  3x(2x  -  7)  =- 6x2  4- 21x. 

17.  -  3(x2  -  2x  -  6)  =  -  3x2  4- 6x  4- 18. 

18.  5x2/(x2  -6x4-9)  =  bx^y  —  30x22/  4-  45x2/. 

19.  -  3  X  (ax  —  6x  4-  3  cx2)  =  —  3  ax^  4-  3  6x2  —  9  ^x®. 

20.  —  7  ab{ax^  4-  6x  4-  c)  =  —  7  a^x^  —  7  a62x  -  7  abc. 
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1»  X  -j-  4 

(1) 

8.  2x  —  32/ 

(1) 

X  -f*  3 

(2) 

3x  —  2  2/ 

(2) 

■  x2  +  4  X 

6  x2  —  9  X2/ 

+  3  X  +  12 

—  4  X2/  +  6  2/2 

(1).(2),  x2+  7x  +  12 

(1).(2),  6x2  -  13x2/  +  62/2 

2.  2x  +  3 

(1) 

9.  3x-| 

(1) 

X  +  3 

(2) 

1.  . 

(2) 

2  x2  +  3  X 

6x2  —  X 

+  6x  +  9 

- 

(1).(2),  2x2  +  9x  +  9 

(l)-(2),  6x2-2x+  1 

3.  4  X  +  7 

(1) 

10.  —  3x  +  11  a 

(1) 

3  X  +  2 

(2) 

5x  —  a 

(2) 

12x2  +  21 X 

—  15x2  ^  55  xa 

+  8x  +  14 

+  3xa  —  11  a2 

(1).(2),  12x2  +  29x  +  14 

(1) .  (2),  -  15  x2  +  58  xa  -  11  a2 

4.  3x  —  5 

(1) 

11.  ax  —  bx 

(1) 

3x  +  8 

(2) 

cx  +  dx 

(2) 

9x2  —  15  X 

acx‘^  —  bcx^ 

+  24  X  —  40 

+  adx2  — 

bdx^ 

(l)-(2),  9x2+  9x-40 

(1)  •  (2),  acx2  —  6cx2  +  adx^  — 

bdx^ 

5.  3x  —  2 

(1) 

12.  —  cx  +  d 

(1) 

2x  +  3 

(2) 

bx  —  cx2 

(2) 

6  x2  —  4  X 

—  6cx2  +  bdx 

+  9  X  —  6 

+  c2x3  - 

-  Cdx2 

(1).(2),  6x2  +  5x-6 

(1)  •  (2),  —  6cx2  +  bdx  +  c^x^  - 

-  cdx2 

6.  -  4  a  +  6 

(1) 

13.  4x  —  i 

(1) 

5a  -  7 

(2) 

6x  +  ^ 

(2) 

—  20  a2  +  30  a 

24  x2  —  2  X 

+  28  a  —  42 

+  !«*- A 

(1).(2),  -  20 a2  +  58a  -  42 

(1). (2),  24x2-  |x-x^ 

7.  2x  +  2/ 

(1) 

14.  x2  —  5  X  +  6 

(1) 

a;  +■  3y 

(2) 

X  —  3 

(2) 

2  x2  +  xy 

x^  —  5  x2  +  6  X 

+  6  xy  +  3  2/2 

-3x2  +  15x  -  18 

(l)-(2),  2x2 +  7x2/ +  32/2 

(1) .  (2),  x3  -  8  x2  +  21 X  -  18 
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16.  3x2 -3x- 7  (1) 

2x  +  4 _  (2) 

6  x^  —  6  x2  —  14  X 

+  12x2  -  12  X  -  28 


17.  a2x2  —  2  a2x  +  4  a2  (1) 

ax  +  2  g _  (2) 

—  2  a^x2  +  4  a^x 
+  2  a®x2  — 4  a^x  +  8  a® 


(1).(2),  6x3+  6x2-26x-28 

16.  x2  —  xy  +  2/2  (1) 

x  +  y _  (2) 

^3  _  x^y  +  xy^ 

+  x22/  —  X2/2  +  2/3 
(1).(2),  X3  +2/3 

19.  2  x2  -  7  X  +  12 

x2  —  3  X  —  5 


(1)  -(2),  a3x3 

18.  3x3-x2-5x 

2  x3  —  5  x2 


2x4  —  7x3  +  12x2 

—  6x3  +  21x2  — 36  X 
—  10x2  +  35  X 


+  8  a3 

(1) 

_ _  (2) 

6  x®  —  2  x3  —  10  x4 

-15x5+  5x4  +  25x3 
(!)•  (2),  6x6-17x5-  5x4  +  25x3 

(1) 

_  (2) 
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(1).  (2),  2x4  -  13x3  +  23x2  -  x-60 


20. 


a2  -  1  a  +  ^ 
a2  —  a  +  i 


a 


4  _ 


i.a3  + 
—  a3  + 
+ 


-ia2  - 


a 


ig  ^ 


J2. 


(1) .  (2),  g4  -  1^  g3  +  1 a2  -  g  + 

21.  x2  —  X2/  +  ^2 
x2  +  xy  +  y2 
x4  —  x3y  +  x22/2 

+  x3y  —  x2y2  ^  X2/3 

_ +  x2y2  _  xy3  ■!.  y4 

(l)-(2),  x4  +  x2y2  +  ^4 

22.  3  x3  +  5  x2  —  X  +  2 

x2  —  2  X  +  1 _ 

3  x5  +  5  x4  —  x3  +  2  x2 

—  6  x4  —  10  x3  +  2  x2  —  4  X 

_ +  3  x3  +  5  x2  —  X  +  2 

(1)  •  (2),  3  x5  —  x4  —  8  x3  +  9  x2  —  5  X  +  2 

23.  x3  —  X  —  5 

2  x2  —  3  X  —  4 


2x5  —2x3  —  10x2 

—  3x4  +  3x2  +  15x 

—  4x3  +4x  +  20 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


(1).(2),  2x5  -  3x4  -6x3  _  7x2  +  iDx  +  20 
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24.  —  -j-  +  3  X  —  6 

—  x^  —  3  X  +  5 _ 

x^  —  x"*  —  3  x3  +  6  x2 

+  3  x^  —  3  x^  —  9  x2  -f  18  X 

_ —  5  x^  +  5  x^  +  15  X  —  30 

(1) .  (2),  x5  +  2  x4  -  11  x3  +  2  x2  +  33  X  -  30 

25.  —  5  a'2  +  4  a  +  7 

—  g  +  6 _ 

g®  —  5  g5  +  4  g^  +  7  g® 

+  g5  —  5  g4  +  4  g3  +  7  g^ 

—  g^  +  5  g3  —  4  g2  —  7  g 

_ +  6  g^  —  30  g^  +  24  g  +  42 

(1).(2),  a6  -  4  g5  -  2  g4  +  22  g3  -  27  g2  -f  17  g  +  42 

26.  2  x^  —  5  x2  —  9  X  +  8 

8  x^  +  5  X  —  4 _ 

16x«  -  40x&  -  72x4  +  64 X'"^ 

+  lOx^  —  25  X®  —  45x2  4-  40  X 

_ —  8  x^  +  20  x2  +  36  X  —  32 

(1) .  (2),  16  x«  -  40  x5  -  62  x4  +  31  x^  -  25  x?  +  76  x  -  32 

27.  x2y  —  y’^x 

—  5  x2y  4-  4  xy 

—  5  x^?/2  4-  5 

_  4-  4  X^y2  _  4  3;2y3 

(1)  .  (2),  —  5  x42/2  5  4  —  4  x2?/3 

3  xhj  —  7  xy2 _ 

—  15  x®?/^  +  15x^y^  4-  12x5^3  _  12  x^^^ 

_ 4-  ^bxhj^ _ —28  x^y^  —  35  x^y^  +  28  x^y^ 

(3)  •  (4),  —  15  x^y^  4-  50  x^y^  4-  12  x^y'^  —  40  x^?/^  —  35  x^yS  4-  28  x^y^ 

28.  x2  —  X?/  4-  ^2  _  3^2;  —  2/2  4-  2^ 

x  +  y  +  z _ 

x^  —  x^y  +  X2/2  _  x‘^z  —  xyz  4-  xz2 

+  xhj  —  x?/2  —  xyz  +  2/^  —  y’^z  4-  yz"^ 

_ 4-  x2;2:  —  xyz  —  X2:2 _ 4-  y‘^z  —  yz^  4-  z^ 

(l)-(2),x3  —2>xyz  4-2/^  4-2^ 

29.  Of  b  c 

g  +  b  +  c _ 

g2  +  gb  4-  ac 

4-  gb  4-  b2  4-  be 

_ 4-  gc  4-  be  4- 

(1)  •  (2),  g2  4-  2  gb  4-  b2  +  2  ge  4-  2  be  4-  c2 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


(3) 

(4) 


(1) 

(2) 


(1) 

(2) 
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30.  c  d  —  2 

c  +  d  —  \ _ 

c2  +  cd  —  ^  c 
4“  cd  dp"  —  ^  c? 


_  \d  \ 

(1)  •  (2),  c2  +  2  cd  +  —  c—  d  +  \ 


(1) 

(2) 


31. 


a  —  26  +  3c  —  4d 
g  —  26  +  3c  —  4cZ 
g^  —  2  g5  +  3  ac  —  4  ad 

~2ab  +  4  62  — 

+  3  ac  — 

—  4  ad 


(1) 

(2) 

6  6c  +  8  6d 

6  6c  +  9  c2  —  12  cd 

+  8  6d  -12cd  +  16d2 


(!)•  (2),  a2  —  4  a6  +  0  ac  —  8  ad  +  4  62  —  12  6c  +  16  6d  +  9c2  —  24  cd  +  16d2 


32.  X  +  2/  +  2:  (1) 

X  +  y  +  z  (2) 

x2  4-  xy  +  xz 


■j-  xy  +  2/2  4.  ^2! 

_ 4-  xz _ 4-  yz  +  z^ 

(1) .  (2),  x2  4-  2  X?/  4-  2  X2:  4-  2/2  4-  2  4-  z'^  (3) 

X  4-  2/  4-  ^ _  (4) 

x^  4-  2  x^y  4-  2  x22:  4-  xy^  4-  2  xyz  4-  xz^ 

4-  x22/  4-  2  X2/2  4-  2  xyz  4-  2/^  4-  2  2/22:  4-  2/2:^ 

_ 4-  x^z _ 4-  2  X2/2:  4-  2  x^2 _ 4-  2/^2:4-22/2:24-23 

(3)  •  (4),  x^  4-  3  x22/  4-  3  x22:  4-  3  xy^  4-  6  xyz  4-  3  xz:^  4-  2/^  +  3  yH  4-  3 2/^2  4- 


x4-  2/ 

(1)  x-y 

(6) 

X4-  2/ 

(2)  x-y 

(7) 

x2  4-  xy 

x2  —  xy 

xy  4-  2/2 

-  xy  4-  y2 

x2  4-  2  xy  4-  2/2 

(3)  (6). (7),  x2-2xy4-y2 

(8) 

x4-  y 

(4)  x-y 

(9) 

x3  4-  2  x2y  4-  xy2 

x3  —  2  x2y  4-  xy2 

xHy  4-  2  X2/2  4-  y^  —  x‘^y  4-  2  xy‘^-  —  2/^ 

(3) -(4),  x^  4- 3  x22/ 4- 3 X2/2  4- 2/^  (5)  (8)- (9),  x^  —  3x22/ 4-3xy2_2/3  (iq) 
x^  —  3  x^^y  4-  3  X2/2  —  y^  (10) 

(5)  4- (10),  2x3  4- 6x2/2 


34.  2  a  —  6  4-  3 

2  a  —  6  4-  3 


—  2  ah  4-  6  a 

—  2  a6  4-  62  —  3  6 

4“  6a  —  364"9 
(l)-(2),  4a2-4a6  4-  62  4-  12a-664-9 


(1) 

(2) 
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35.  2x  —  Zay  ,  (1) 

2  X  —  3  gy  (2) 

4  x2  —  6  axy 

—  6  axy  +  9  a‘^y‘^ 

(1)  •  (2),  4x2  —  12  gxy  +  9a2y2  ^3) 

^x  —  2>  ay _  •  (4) 

8  x^  —  24  gx2y  +  18  g^xy^ 


—  12  ax‘^y  +  36  g^xy^  —  27  a^y^ 
(3)  •  (4),  8  x^  —  36  gx2y  +  54  g^xy^  —  27  g^y* 


36.  X  +  2  y  (1) 

X  -  2y 

(4) 

X  +  2  y  (2) 

X  -  2y 

(5) 

x2  +  2  xy 

x2  —  2  xy 

+  2  xy  +  4  y2 

—  2  xy  +  4  y2 

(1).(2)  x2  +  4xy  +  4y2  (3) 

(4) -(5), 

x2  —  4  xy  +  4  y2 

(6) 

x2  -  4  xy  +  4  y2 

T 

00 

CO 

1 

G 

oo 

(1) 

3x  +  4y 

(4) 

4x  —  3y 

(2) 

3x  +  4y 

(5) 

16  x2  —  12  xy 

9x2  +  12  xy 

—  12xy+  9y2 

'12xy  +  16  y2 

(l)-(^)5  16x2— 24xy+  9y2  (3)  (4) 

•  (^)5  9x2  +  24xy  +  102/2 

(6) 

9  x2  +  24  xy  +  16  y^  (6) 

(3)  — (6),  7a;2_48xy—  7  y^ 

CO 

00 

I 

CO 

(a). 

2x  —  1 

(&) 

X  —  3 

2x  -  1 

x2  —  3x 

4  x2  —  2  X 

—  3x  +  9 

—  2x  +  1 

x2  —  6  X  +  9 

(6)2,  4x2  -4x  +  1 

(2) 

X  —  3 

x^  —  6  x2  +  9  X 

-  3x2  +  18x- 

27 

(g)^,  x®  —  9x2  +  27x  — 

27  (1) 

(6)2,  +  4  x2  —  4  X  + 

1  (2) 

(l)-(2),  x3  -  13x2  +  31x  - 

28 

% 

39.  x«  —  3 

(1) 

40.  x2«  +  5 

(1) 

x«  +  4 

(2) 

x2«  +  5 

(2) 

x2«  —  3x« 

X4  a  _|.  5  x2  a 

+  4x«  -  12 

+  5x2«  +  25 

(1).(2),  x2«+  x«-12 

(1).(2),  x4«+  10x2“ +  25 
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41. 


(a)^ 


2x^  —  3  (a) 

2x«  -  3 
4a:2«—  6x“ 

—  6  +  9 

4x2a  _  i2x«  +  9 
2x^  —  3 _ 

8x3«  —  24x2«  +  18 

-  12x2^  +  36x«  -  27 
8x3«  —  36x2«  +  54x“  —  27 


42.  2x2«-3x  (1) 

2  x2 «  —  3  X  .  (2) 

4x4a  _  6x2«  +  1 

-  6x2«  +  i  +  9x2 
(1)  •  (2)»  4x4«  —  12x2«  +  l  +  9x2 


5  (X  -  1)  =  30. 
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8. 


1. 

Removing  parentheses, 

5  X  -  5  =  30. 
Whence  x  =  1. 

2.  3  +  2  (X  -  3)  =  1. 

3  +  2x  -  6  =  1. 

Whence  x  =  2. 

3. '  7(3x  -  2)  +  11  =  60. 

21 X- 14  =  49. 
Whence  x  =  3. 

4.  4(2x  -  5)  +  15  =  3(x  +  10). 

8x  -  20  +  15  =  3x  +  30. 
Whence  x  =  7. 

5.  12?/  -  2(4?/  -  7)  -  16  • 

=  0. 

12  ?/  -  8  ?/  +  14  -  16  =  0. 

Whence  y  =  \- 

6.  9  ?/  -  3  (2  ?/  -  4) 

=  2(5 -4?/) +  2. 
9?/  —  6?/  +  12  =  10  —  8y  +  2. 
AVhence  y  =  0 

7.  4-2(4?/-3)  =  3(y-5). 
Simplifying, 

4  —  8?/  +  6  =  3?/  —  15. 
Whence  y  =  2^^. 

15. 

Simplifying, 

Whence 


7(2/ -3) -2(4 +  2/)  =  9. 

7?/  —  21  —  8  —  2?/=9. 
Whence  y  =  1\. 

9. 

5  (n  —  7)  +  24  +  4  n  =  0. 

5  n  —  35  +  24  4  n  =  0. 

Whence  =  If. 

10.  5  n  —  9  (2??  +  4)=  2(n  —  9). 
5  n  —  18  n  —  36  =  2  n  —  18. 

Whence  n  =  —  1^. 

11.  7  n  -  12  -  2  (n  -  5)  =  w  -  19. 

6??  —  2/1  +  10  =  —  7. 
Whence  n  =  — 

12.  4  (2  w  -  7)  -  3(4  n  -  8)  +  4 

=  2n  —  3. 

8  n  —  28  —  12  >1  +  24  +  4  =  2  ??  —  3. 
Whence  n  = 

13.  3h-2{4:h  +  S)  =  3h  -24, 

-  8  A  -  16  =  -  24. 
Whence  A  =  1. 

14.  5(3;i  +  l) -7/i=  3(71- 7)  +  4. 

15  /i  +  5  _  7  /i  =  3  /i  -  21  +  4. 
Whence  h  =  —  41. 


{h  -2){h-  5)  =  {h-\-  3)  {h  +  2). 
Ji2-'jh+  10  =  h^  4-  4-Q. 

/i  =  i. 
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16. 

(h  +  4:){h  +  S)  -{h  +  2)  (/i  +  1)  -  42  =  0. 

+  7  h  12  -  m  -  Sh  -  2  -  42  =  0. 

Whence 

/i  =  8. 

17. 

(x  +  4)  (x  +  6)  =  (x  +  18)  (x  +  13).  ^ 
x2  +  lOx  +  24  =  x2  +  31x  +  234. 

Whence  • 

X  =  —  10. 

18. 

(A:  -  7)  (5  +  A:)  -  {A:  -  5)  (A:  +  7)  +  5  =  0. 

(^2  _  2  A:  -  35)  -  (A:2  +  2  A:  -  35)  +  5  =  0. 

Simplifying, 

Whence 

-2k-2k  +  b  =  0. 

k='ll. 

19. 

Simplifying, 

(2x  -  5)  (4x  -  7)  =  8x2  +  52. 

8x2  -  34x  +  35  =  8x2  +  52. 

Whence  x  =  — 

20.  (3y  +  5)  (4y  +  7)  -  (2?/  +  3)(6  2/  +  11)  -  2  =  0. 

Simplifying,  12  41  y  _|.  35  _  (12  ?/2  4.  40  y  +  33)  _  2  =  0. 


Whence 

y  =  0. 

21. 

Simplifying, 

Whence 

(n  +  3)  (6  n  +  5)  —  (2  n  +  4)  (3  n  —  8)  =  38. 

6  n2  4-  23  n  +  15  —  (6  ?i2  —  4  n  —  32)  =  38. 

n  —  j. 

22. 

Expanding, 

Whence 

(X  +  3)2  -  (X  +  5)2  =  -  40. 
x2  -f  6  X  +  9  —  x2  —  10  X  —  25  =  —  40. 

X  =  6. 

23. 

Expanding, 

Whence 

(X  +  2)2  -  (X  -  4)2  +  48  =  0. 
x2  +  4  X  +  4  —  x2  +  8  X  —  16  +  48  =  0. 

X  =  —  3. 

1.  Area,  a  •  6  = 

2.  Area,  3  (x  - 
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=  ab  ;  perimeter,  2  a  +  2  6. 

-  4)  =  3 X  —  12  ;  perimeter,  2(x  —  4)  +  2'3  =  2x  —  2. 

3.  Area,  (2  x  —  4)  (x  +  2)  =  2  —  8  ; 

perimeter,  2  (2  x  —  4)  +  2  (x  +  2)  =  6  x  —  4. 

4.  4  .  $100  =  $400. 

5.  n  •  $80  =  $80  w. 

6.  a  •  6  cents  =  ab  cents. 

7.  (xa  +  yb)  cents. 

8.  x(6  +  10)  dollars  =  (bx  +  10  x)  dollars. 

9.  x(b  2)  dollars  +  y  (c  —  3)  dollars  =  (6x  +  2  x  +  cy  —  Sy)  dollars. 

10.  5%  of  16  =  .8;  of  X  =  .05  x. 
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11.  3%  of  (X  +120)  =  .03x  +  3.6;  of  (12x  -  300a)  =  .36x  -  9a. 

12.  3(n  +  4)  years  =  (3?x  +  12)  years. 

13.  (a)  .04  x=  180. 

(6)  .03  X  =  .05(1000  -  x). 

(c)  .05 X  =  .04  (1000  -  x)  -  20. 

14.  Width,  10  +  2  +  2  =  14  inches  ;  length,  12  +  2  +  2  =  16  inches. 

15.  Width,  10  +  X  +  X  =:  (10  +  2  x)  inches ; 
length,  12  +  x  +  x  =  (12  +  2x)  inches  ; 

area,  (10  +  2  x)  (12  +  2  x)  =  (120  +  44  x  +  4  x^)  square  inches  ; 
area  of  picture  =  12  •  10  =  120  square  inches  ; 
area  of  frame  =  120  +  44x  +  4x2  —  120 

=  (44  X  +  4  x2)  square  inches. 


2.  Let 
Then 
Therefore 
Whence 
and 
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n  =  the  less  number. 

49  —  n  =  the  greater  number. 
2(49  -  n)  -  13  =  5n. 

n  =  12^, 

49  —  n  =  36f . 


3.  Let 
Then 
Therefore 
Whence 
and 


n  =  the  less  number. 

143  —  n  =  the  greater  number. 
10  +  5  (143  -  n)  =  950. 

n  =  47, 


143  -  n  =  96. 


4.  Let 
Then 
Therefore 
Whence 
and 


n  =  the  greater  number. 
45  —  n  =  the  less  number. 

5n  +  4(45  -  n)  =  207. 

n  =  27, 

45  -  A  18. 


5.  Let 
Then 
Therefore 
Whence 
and 


n  =  the  less  number. 

88  —  n  =  the  greater  number. 
3  (88  -  n)  =  5  n  +  29. 
n  =  29|, 

88  -  n  =  58|. 


6.  Let 
Then 
Therefore 
Whence 
and 


n  =  the  greater  number. 
93  —  n  =  the  less  number. 

7  (93  -  n)  -  7  =  6  n. 

n  =  49y^j, 

93  -  n  =  43/^. 
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7.  Let 
Then 
Therefore 

Whence 

and 

n  =  the  less  number. 

48  —  =  the  greater  number. 

2  (48  -  71)  -  7  =  3  w  -  5. 
n  =  18f, 

48  -  71  =  29|. 

8.  Let 

Then 

Therefore 

Whence 

and 

n  =  one  number. 

12|  —  n  =  the  other  number. 

In-  10(12^  -  7i)  =  45. 

n  =  10, 

121 -n  =  21 

9.  Let 

Therefore 

Whence 

and 

n  and  121  —  n  =  the  two  parts  of  121. 

4  71  +  8  =3  3(121  -  n). 

71  =  50^,  one  part, 

121  —  71  =  70f,  the  other. 

10.  Let 

Therefore 

Whence 

and 

71  and  15  —  71  =  the  numbers. 

2  71  —  5  (15  —  n)  =  240. 

71  =  45,  one  number, 

15  —  71  =  —  30,  the  other  number. 

11.  Let 

Then 

Therefore 

Whence 

and 

71  =  one  number. 

14  —  71  =  the  other. 

971-  11  (14- 71)  =  0. 

14  -  71 

12.  Let 
Then 

Therefore 

Whence 

and 

71  =  the  first  number. 

71  +  1  =  the  next  consecutive  number. 
71^  +  7i2  +  2  71  +  1  =  17  +  2  Tl^. 
n  =  8, 

71  +  1  =  9. 

13.  Let 
Then 
Therefore 
Whence 
and 

71  =  one  number. 

71  +  1  =  the  next  number. 

(7i2  +  2  71  +  1)  —  7i2  =  75. 

71  =  37, 

71  +  1  =  38. 

14.  Let 

Therefore 

Whence 

and 

71  and  71  +  1  =  the  numbers. 

(n2  +  2  71  +  1)  -  7i2=  23. 

71  =  11,  the  first  number, 

71  +  1  =  12,  the  next  number. 
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15.  Let 

n  =  one  odd  number. 

Then 

n  +  2  =  the  next  odd  number. 

Therefore 

(n^  +  4  n  +  4)  —  =  104. 

Whence 

n  =  25, 

and 

n  +  2  =  27. 

16.  Let 

n  =  one  odd  number. 

Then 

n  +  2  =  the  next  odd  number. 

Therefore 

(n2  4-  4  n  +  4)  —  =  40. 

Whence 

II 

and 

+  2  =  11. 

17.  Let 

n  =  one  even  number. 

Then 

w  +  2  =  the  next  even  number. 

Therefore 

n  (n  +  2)  =  (n2  +  4  n  +  4)  —  56. 

Whence 

n  =  26, 

and 

n  +  2  =  28. 

18.  Let 

n  and  +  2  =  two  consecutive  odd  numbers. 

Therefore 

n  (n  +  2)  =  +  46. 

Whence 

n=23. 

and 

n  +  2  =  25. 

20.  Let 

s  =  the  side  of  the  square  field  in  rods. 

Then 

s  +  30  =  the  length  of  the  rectangular  field  in  rods, 

and 

s  —  20  =  the  breadth  of  the  rectangular  field  in  rods. 

Therefore 

S2  (S  +  30)  (s  -  20). 

Whence 

s  =  60, 

s  +  30  =  90, 

and 

s  -  20  =  40. 

Area  of 

square  =  60  •  60  =  3600  square  rods,  or  22^  acres. 

Area  of  rectangle  =  90  •  40  =  3600  square  rods,  or  22|  acres. 

21.  Let 

X  =  the  width  of  the  court  in  feet. 

Then 

2  X  +  24  =  the  length  of  the  court  in  feet. 

Therefore 

2  X  +  2  (2  X  +  24)  =  210. 

Whence 

X=:27, 

and 

2x  +  24  =  78. 

22.  Let 

X  =  the  width  of  the  court  in  feet. 

Then 

2  X  +  6  =  the  length  of  the  court  in  feet. 

Therefore 

2x  +  2(2x  +  6)  =  228. 

Whence 

X  =  36, 

and 

2x  4  6  =  78. 
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23.  Lst 

1  =  the  length  of  the  court  in  feet. 

Then 

1  —  20  =  the  breadth  of  the  court  in  feet. 

Therefore 

2  Z  +  2  (i  -  20)  =  80  •  3. 

Whence 

1  =  70, 

and 

1  -  20  =  50. 

24.  Let 

n  =  the  breadth  of  the  field  in  yards. 

Then 

3  w  —  50  =  the  length  of  the  field  in  yards. 

Therefore 

2n  +  2(3fi  -  50)  =  iff. 

Whence 

n  =  45, 

and 

3  n  -  50  =  85. 

26.  Let 

d  =  the  number  of  dimes. 

Then 

SS  —  d  =  the  number  of  quarters. 

and 

10  d  =  the  value  of  the  dimes  in  cents. 

Also 

(38  —  d)  25  =  the  value  of  the  quarters  in  cents. 

Therefore 

10  d  +  (38  -d)25  =  530. 

Solving, 

d  =  28, 

and 

o 

11 

1 

CO 

CO 

27.  Let 

d  =  the  number  of  dimes. 

Then 

d  +  5  =  the  number  of  nickels, 

and 

2  d  +  5  =  the  number  of  quarters. 

Also 

10  d  =  the  value  of  the  dimes  in  cents. 

5  (d  +  5)  =  the  value  of  the  nickels  in  cents, 

and 

25  (2  d  +  5)  =  the  value  of  the  quarters  in  cents. 

Therefore 

lOd  +  6(d  +  5)  +  25(2(Z  +  5)  ==  605. 

Solving, 

d  =  7, 

d  +  5  =  12, 

and 

2d  +  5  =  19. 

28.  Let 

n  =  the  number  of  nicjcels. 

Then 

40  —  n  =  the  number  of  dimes. 

Also 

5  n  =  the  value  of  the  nickels  in  cents. 

and 

10  (40  —  n)  =  the  value  of  the  dimes  in  cents. 

Therefore 

-  5  n  +  10  (40  -  n)  =  290. 

Solving, 

n  =  22,  w  . 

and 

o 

I 

II 

I—* 

QD 

29.  Let 

b  =  B’s  age  now  in  years. 

Then 

6  +  20  =  A’s  age  now  in  years. 

Therefore 

6  +  20  +  10  =  2  (6  +  10). 

Whence 

6  =  10, 

and 

6  +  20  =  30. 
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30.  Let 

n 

Then 

4  n 

Therefore 

4  71  +  20 

Whence 

n 

and 

471 

31.  Let 

n 

Then 

2n  +  8 

Therefore 

2n  +  8  -  16 

Solving, 

n 

and 

271  +  8 

=  B’s  age  now  in  years. 
=  A’s  age  now  in  years. 

=  2(?i  +  20). 

=  10, 

=  40. 

=  B’s  age  now  in  years. 
=  A’s  age  now  in  years. 
=  4(n  -  16). 

=  28, 

=  64. 


33.  Lei 
Then 
Hence 
and 


X 

1400  -  ic 
.05x 
.06  (1400  -  X) 


Therefore  .05  a;  +  .06  (1400  —  x) 
Multiplying  by  100, 

5x  +  6(1400  -  X) 


—  the  number  of  dollars  invested  at  5%. 
=  the  number  of  dollars  invested  at  6%. 
=  the  income  from  the  5%  investment, 
=  the  income  from  the  6%  investment. 
=  76. 

=  7600. 


Solving,  X  =  800, 

and  1400  —  x  =  600. 

Hence  $800  was  invested  at  5%,  and  $600  at  6%. 


34.  Let  X  =  the  number  of  dollars  invested  at  6%. 

Then  x  —  125  =  the  number  of  dollars  invested  at  8%. 

Hence  .06  x  =  the  yearly  income  from  the  6%  invest¬ 

ment, 

and  .08  (x  —  125)  =  the  yearly  income  from  the  8  %  invest¬ 

ment. 

Therefore  .06  x  +  .08  (x  — 125)  =  53. 

Solving,  X  =  450, 

and  X  —  125  =  825. 

Hence  $450  is  invested  at  6%,  and  $325  at  8%. 


35.  Let 
Then 
Hence 
and 

Therefore 

Solving, 

and 


X  =  the  number  of  dollars  invested  at  5%. 
1240  —  X  =  the  number  of  dollars  invested  at  6%. 
.05  X  =  the  income  from  the  5%  investment, 
.06(1240  —  x)  =  the  income  from  the  6%  investment. 
.06(1240  -  x)  =  15  +  .05  X. 

X  =  540, 

1240  -  X  =  700. 


Hence  $540  is  invested  at  5%,  and  $700  at  6%. 
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1.  _io  -f-2  =  -5. 

2.  12  -f-  (-  3)  4. 

3.  -16-4-  (-  4)  =  4. 

4.  8  -4-  =  8  a. 

5.  —  4  a®  2  =  —  2  a^. 

6.  6  -4-  ( —  3  x)  =  —  2  oj. 

7.  -  18x7  -  (_  6x4)  ^  3a;3, 

8.  —  25  ax®  -4-  5  ax  =  —  5  x^. 

4  ct 

9.  12  ax®  -4-  ( —  3  6x®)  =  — —• 

4:  ay 


10.  —  28  ay^  —  7  cy®)  = 

11. 

12. 

13. 

14. 


70x4?/9  -4-  (—  10  x^?/®)  =  —  7  x^y. 
48 ax®  -  (-16  6x4)  =  -—. 


15. 

16. 

17. 


—  36  X®?/®  -4-  (—  6x2^®)  =  6x4^3. 

63c®d®  --(-  96c#)  =  -  • 

64  a®67  -4-  ( —  16  a67)  =  —  4  a4. 

-  28  a66i2  --  ( -  7  a468)  =  4  a264. 

15x22/%®  _  X2:4 

IhxyH  5 


75 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 


42  x24?/56 
—  6  X®2/7 


X“ 

_  —  rj^a  —  2^ 

X2 


=  -  7  x1®2/49. 


—  X®« 


— _  x2®. 


—  17  a26®c7  —  a2c® 


51  a76®c 
39  x4®2/262:39 


3 

=  -  3  2/13z26. 


—  13x4®yl®2:4® 

—  Ila2644c4®  —  a64% 


66  aci2 

- 121  aii622c33 
-  Ilaii6iic4i 

Xa-t-6 


6 

=  11611c22. 


=  x“. 


X® 


X*^  1 

—  =  X^-^. 
X 

3a®x®« 


a2x“ 

6  x2  “  +  8 
-2x4 


==  3  ax2  «, 

=  -  3x2«-i. 
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1.  = 


2. 


2  X 

9x  -  18x4 
—  3x 


9x 


+ 


18x4 


—  3x  —  3x 


-  -  3  +  6  x8. 


^  4x?/  — 12x2  4x2/  —12x2 

3.  — - — ^ ^  4- - ^ —  =  -  2/  +  3x. 


4. 


—  4x 

9  ax®  —  12  X® 

—  3  ax2 


—  4x  —  4  X 

9  ax®  —  12  X®  _  4  x® 

+  =-  + 


3  ax2 


3ax2 


a 


5. 

—  5X2/ 

^  16  6x4  -  36x2  ,  ,  9 

6.  - =  4  x2 - 

.4  6x2  5 

■,.]^-^^^y^  =  2xy-AxV. 


7  x22/8 
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8.  ^  1  _  2x2y  +  3xv. 


9. 

10. 

11. 

12. 

13. 

14. 


4  x'^y 

a^C(P  — 


=  ad  — 


d 


a^cd 

ax^  —  bx^  +  cx^ 

—  x2 

15a262  +  9^462  _  30a652 

-  3  a262 

16  -  24  -  48  a^b^c^ 

8  a^b^c 

85  xyz  —  51  x‘^yz^  +  102  —  ll^x^y^z 


—  17  xyz 

4  (x  —  .3)  4-  a  (x  —  3) 


=  —  ax2  4-  6x  —  c. 

=  —  5  —  3  a2  4- 10  a4. 

2  abH^  —  3  a‘^¥c^  —  6  a^¥.c^. 

=  -54-  3x2:  —  6x22:2  +  lOx^y^ 


X 


=  4  4-  a. 


3x(.3x  +  4)-4v(3^  +  4)^3^_ 

3x  +  4  ^ 

16.  =  5a  -  .36. 

2  ^2  _  y 

,  -  21  (x  —  y)’^  —  Sb(x  —  y)^  -  , 

18.  — ^ - ^-z - —  =  -  3  (x  -  2/)2  4-  5. 


19. 

20. 
21. 
22. 
23. 


-  7  (x  -  y)^ 

16  (3x- 4)4 -24  (3  X- 4)5-48  (3x-4)7 
-  8  (3  X  -  4)4 

—  5  (ac2  —  2d)^  +  X  {ac^  —  2d) 


=  -  2  4- 3  (3  X  -  4)  4-6  (3  x-4)8 


X 


5(ac2  -  2d) 

4x4  —  8x8«  —  6x2«-2 
2x3 

3  X"  —  2  x«  + 1  —  x“  +  2  4-  a;2 
x2 


=  -  (ac2  -  2  (f)2  4-  - 

5 

=  2x  —  4x3«-3_3®2a-6, 


=  3x«-2  -  2x«-i  -  x«  4- 1. 


6  x2a— 3  —  12x4a  +  4  —  18x3a  +  6 

-  3x2“ 


=  —  2x-3  4-  4x2a-f4  ^  6xa-t-5, 
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1.  x2  4-  7  X  4-  12 

X  4-  3  2.  x2  —  2x  —  15 

X  —  5 

x2  4-  3x 

X  4-  4  x2  —  5x 

X  4-  3 

4x  +  12 

3x  -  15 

4x  4-  12 

3x  -  16 
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x2  4-  5  X  +  6 
x2  4-  3x 

X  4-  3 
X  4-  2 

2x  +  6 

2x4-6 

x2  —  7  X  4-  6 

X  —  1 

x2  —  X 

X  —  6 

—  6a:  +  6 

-  6a:  +  6 


6.  6x2  -  13x  4-  6 

2  X  —  3 

6  x2  —  9  X 

1 

CO 

—  4x4  6 

—  4x4-6 

25x4  +  30x2-  7 
25x4  +  35x2 

5x2+  7, 

5x2-  1 

-  5  x2  -  7 

-  5x2-7 

12g2+  19  a  -  21 

4  g  —  3 

12  a2  —  9  g 

3g  +  7 

28  a  -  21 
28  a  -  21 


8.  x^  —  2  x2  +  4  X  —  8 

X  —  2 

x^  —  2  x2 

x2  +  4 

00 

1 

1 

00 

9.  a^  +  3  a?‘h  +  3  a&2  +  63  g  -f.  6 _ 

+  cfih _ +  2  a6  4-  6^ 

2  g26  +  3  aW‘ 

2  aP-h  +  2  g6^ 

a62  +  6^ 
a62  4-  6® 


10.  -  15a:2  4-  65x  -  63  x  -  7 

a;3  —  7  a;2 _  x2  — .  8  X  4-  9 

—  8x2  4-  65  X 

—  8  x2  +  56  X 


9x  —  63 
9x  —  63 
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—  25  x®  +  5  x2  +  5  X  —  1 

5x2   1 

—  25  x^  +  5  X 

—  5x  +  1 

5x2  _  1 

5x2  - 1 

2  x^  —  14  x2  +  14  X  4-  12 

2x  —  4 

2  x^  —  4  x2 

x2  —  5  X  —  3 

—  10  x2  -f  14  X 

—  10  x2  +  20  X 

—  6x  +  12 

—  6x  +  12 

13.  3a3  +  28a2+  89a -140 
Sa^-  5a2 _ 

33a2+  89  a 


3  g  —  5 

a2  +  11a  +  48  + 


100 

3  a  —  5 


33  a2-  55  a 


144  a  -  140 


144  a  -240 


100 

14.  6a;3  -  23  a;2  +  37  X  -  241 2  g;  -  3 

6  x^  —  9  x2  3  x2  —  7  X  +  8 

-  14  x2  +  3^ 

-  14x2  +  21x 

16X-24 
16x  -  24 


15.  12 a3  -  53 a2  +  53 a  +  8|4a2  -  7a  -  1 
12a3-21a2-  3a  |3a-8 

-  32  a2  +  56  a  +  8 

-  32  a2  +  56  a  +  8 


16.  15a3  -  56 a2  +  99a  -  70|3a2  -  7a  4- 10 
15  a3  -  35  a2  +  50  g  1 5  a  -  7 

-21a2  +  49a-70 
-  21  a2  +  49  a  -  70 


17.  a4  -fll  gs  +  23  a2  -  55  a  -  140 


a’ 


-  5a2 


11  a3  +  28  a2 

11  a3 


a2  -  5 


a2  -f  1 1  a  +  28 


28  a2 
28  a2 


-  55  a 


-  140 

-  140 
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18.  +  4  +  6  -i_  4  -I-  1 1  ^  2  a  +  1 

+  2  4-  _  g'^  +  2  g  +  1 

2  +  5  g2  4-  4  g 
2  4-  4  g^  4-  2  g 

g2  4-  2  g  4-  1 . 
g^  -f  2  g  4-  1 


19.  g4  -  8 g3  4-  24 g2  -  32 g  4-  16 |g2  -  4g  4-  4 
g^  —  4  g3  4-  4  g2 _  g^  —  4  g  4-  4 

—  4  g3  4-  20  g2  —  32  g 

—  4  g^  4-  16  g2  —  16  g 

4  g2  -  16  g  4-  16 
4  g2  —  16  g  4-  16 


20.  4-  4x8-  31x2  4-  40x  4-  21 


.x2  —  7  X  —  3 


x^  ~  7  x8  —  3  x2 _ 

11x8-  28x2  4-  40 X 
11x8-  77x2  -  .33  X 


x2  4-  11  X  4-  49  4- 


416  X  4-  168 
x2  —  7  x~—  3 


49x2  4-  73x  4-  21 
49x2  -  343  X  -  147 
416  X  4-  168 


21.10x4-  27x8  -  42x2  4-  Hx- 
10  x4  —  25  x8  4-  45  x2  . _ 

—  2x8  —  87x2  4- 

—  2x8  4-  5a;2  —  9x 


36 


2  x2  —  5  X  -f  9 
5  x2  —  X  —  46  4- 


378  -  210  X 
2  x2  —  5  X  4-  9 


-  92  x2  4-  20  X  -  36 

-  92x2  4-  230  X  -  414 

-  210  X  4-  378 


22.  x4  -  3  g2x2  4-  g4 
4  —  gx8  -f  g2x2 


X' 


gx8  —  4  g2x2  4-  g4 

gx8  —  g2x2  4-  g3x 


x2  —  gx  4- 


x2  4-  gx  —  3  g2  -f 


4  g4  —  4  g8x 
x2  —  gx  -f  g2 


—  3  g2x2  —  g8x  g4 

—  3  g2x2  4-  3  g8x  —  3  g4 


4  g8x  4-  4  g4 


23.  g4  -f  3  g262  4-  4  54  g2  —  gb  4-  2  62 

g4  —  g86  4-  2  g262 _  g2  4-  g6  4-  2  62 

g86  -I-  g262  4-  4  64 

g86  —  g262  4-  2  ab^ _ 

2  g262  -  2  g68  4-  4  64 
2  g262  —  2  g68  4-  4  64 
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24.  16a;4-60xV+25?/4 

16  — 40  x^y  —  20  x‘^y‘^ _ 

40x3y—  AO  x‘^y'^ +2b 
AO  x^y —  \00  x‘^y‘^  —  bOxy^ 


Ax^—\Oxy  —  by^ 

lic^+lOicy  +  lS?/^  + 


200  xy^+lOO 
Ax^^—\Oxy—by^ 


60x2?/2+  bOxy^A-  2b  y^ 
OOx^y^-lbOxy^-  Iby^ 
200  x?/3+100  y'^ 


25.  9 +  26 am  +  49 5^  ISa^  +  4a6+  7  6^ 

9a^  +  12ag6  +  21  _ [sa^  -  4a6  +  7  5^ 

-  12  a%  +  5  am  +  49  6* 

-  12  a%  -  \0am  -  28  ab^ 

21  am  +  28  a63  +  49 
21  am  +  28  a63  +  49 


26.  4  a8  -  44  am  4-  100  1 2  +  2  am  -  10  6* 

4  g^  4-  4  am  —  20  am  2  g^  —  2  am  —  10 

-  A  am  -  24  am  4-  100 

—  4  aPJfi  —  A  am  4-  20  am _ 

-  20  g464  -  20  am  4- 100 

-  20  am  -  20  am  4-  100  68 


27.  25x8  -  10x24-  40x  -  18 
25  x8  —  30  x2 _ 

20  x2  -f  40  X 


5x  -  6 

5x2  -f  4  X  ^  i2|  -f 


58f 

5x  —  6 


20  x2  —  24  X 


64x  -  18 
64  X  -  764 
584 


28.  x3  - 

CO 

x-y 

29.  g3  -  125  63 

a  —  bb 

'X3  — 

x^y 

x2  4-  X?/  4-  y"^ 

a^  —  b  g26 

g2  4-  5  g6  4-  25  62 

x‘^y 

x2y  —  xy2 

x?/2  -  ?/8 

Xy2  _  2/3 


ba^b 

5  g26  -  25  ab^ _ 

25  ab^  -  125  63 
25  g62  -  125  63 


g6  4-  34.3  63 

g2  4-  7  6 

g6  4-  7  g46 

a4   7  ^26  +  49  62 

-  7g46 

~1a^b- 

-  49  am 

49  g262  4-  343  63 
49g262  4-  343  63 
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x4  -  16 

X  +  2 

+  2  x^ 

x3  —  2x2  +  4x  —  8 

—  2x3 

—  2x3 

—  4x2 

4x2 

4  x2  +  8  X 

—  8  X  —  16 

o 

1 

00 

1 

32.  -by^  -  30001?/  -  5 _ 

y^  —  by‘^  y*  +  5  +  25  +  120  y  4-  600 

5y4 

by^  —  2b  y^ 

2by^  —  b  y'^ 


2b  y^  -  12b  y^ 

120  ?/2 

120  ?/2  -  600  y  _ 

600?/  -  3000 
600  y  -  3000 


33.  +  y* 

x^  —  x^y 


x^y 


X  -  y 


x^  +  x'^y  +  xy^  +  ?/^  + 


x^y  —  x2y2 
x‘^y^ 


21/2  — 


xnj 


xy^ 


xy^  +  y^ 
xy^  — 


2y^ 

x-y 


34.  x^  +  ?/4 

XAry 

X^  +  x3y 
—  x^y 

X3  —  x2?/  +  Xy2  _ 

<,  2?74 

^ — 

X-VV 

—  x^y  —  a;2y2 

^ly‘l 

a;2?/2  _|,  xy^ 

-  x?/3  +  y^ 

—  xy'^  —  ?/^ 

2?/4 
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x^  —  y^ 
X*  +  x^y 

x  +  y 

X®  —  x^y  +  xy^  —  2/® 

—  x^y 

—  x^y 

—  x^y‘^ 

■  x^y^ 

x^y^  +  xy^ 

—  xy^  —  y* 

\ 

H 

CO 

1 

tK 

x^  —  y^ 

x-y 

x*  —  x^y 

x^  4-  x‘^y  +  xy'^  +  y^ 

x^y 

x^y 

—  x^y'^ 

x‘^y^ 

x^y"^  —  xy'^ 

xy^  -  y^ 

X2/3  -  y^ 

a:®  +  y^ 

X  +  y 

X®  +  x^y 

x^  —  x^y  4-  x‘^y^  —xy^  +  y^ 

-  x^y 

-  x^y 

I 

! 

1 

(N 

CO 

1 

x®2/^ 

x®2/^  4-  xhj^ 

—  x‘^y^ 

—  x‘^y^  —  xy^ 

xy^  +  y^ 
xy^  +  y'^ 


38.  x^  +  y^ 
x^  —  x*y 
x^y 


x-y _ 

2  ifi 

x^  +  xhj  +  +  xy^  +  y^  -\ - 


x^y  —  x^y'^ 
x^y"^ 

x^yp"  —  x'^y^ 
x‘^y^ 

yP.yZ  _  ^y\ _ 

xy^  +  y^ 

xy^  -  y^ 

2  2/5 


39.  x^  — 

xP  + 

-  xHy 

-  x^y 


x-\-y 

x^  —  x^y  +  x'^y'^  —  xy^  +  y^ 


x^y^ 

x^y^  +  x^y^ 

—  x^2/^ 

—  x^y^  —  xy^ _ 

xy^  -  y® 
xy^  +  y^ 
-  2  2/® 


2y® 
X  +  y 
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x^  —  y^ 

x-y 

x^  —  x^y 

x^  4-  x^y  4-  x’-^y^  ^  ^4 

x^y—^y‘^ 


X3y2  _  x'^y^ 

X^yZ 


41.  x2«  —  5a;«  4-  6 

x«  —  3 

X2a   3a;« 

x“  —  2 

—  2  x“  4-  6 

—  2  x«  4-  6 

x‘^y^  —  xy^ 

xy^  -  y^ 
xy^_-^ 


X6a  _  7  a;3a  _|.  ^2 

x3n   4 

aj6  a   4  x3  « 

x3«  —  3 

-  3x3«  4-  12 

—  3x3«  4-  12 

43.  x2«  4-  3x"  4-  2x'^+i  4-  3x 

x«  4-  2x 

x2«  4-2x«  +  i 

x«  4-  3  — 

3x 

3  x“  4-  3  X 

x«  4-  2  X 

8  x«  +  6  X 


—  3  X 
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1.  X  A  2  a  =  6a. 

Whence  x  =  4  a. 

2i  X  -|“  a  —  6. 

Whence  x  —  h  —  a. 

3 1  \)X  -[■  &  —  4  &. 

Dividing  by  6, 

X  +  1  =  4. 

Whence  x  =  3. 


4.  cx  4-  c2  z=  6  c®. 

X  4-  c  =  6  c^. 

Whence  x  =  6  —  c. 


5. 


Whence 


5(6 -x)  =  10  6. 

6  —  X  =  2  6. 

X  =  —  6. 


6.  6x  —  (6  +  c)  =  5  6  —  c. 

6x  —  6  —  c  =  56  —  c. 
Whence  x  =  6. 

7.  Sax  —  ab  =  2ax  —  ac. 
Dividing  by  a, 

Sx  —  b  =  2x  —  c. 
Whence  x  =  b  —  c. 

8.  4  6x  —  7  a“6  =  0  a62  4-  3  6x. 
Dividing  by  6, 

X  —  7  =  6  ab. 

Whence  x  =  7  a^  +  Q  ab. 

9.  ax  4-  6x  =  ac  4-  6c. 
Grouping, 

x(a  4-  6)  =  c(a  4-  6). 

Whence  x  =  c. 


a^x  4- 1  —  —  ic  =  0. 

X  (a2  —  1)  =  a^  —  1. 
X  =  a2  4- 1. 


10. 

Grouping, 

Whence 
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11. 

ax  +  2  a6  =  2  a2  ^  5x. 

Grouping, 

ax  —  bx  =  2  —  2  ab. 

Whence 

X  =  2a. 

12. 

ax  —  a^  —  4c  =  S  a  —  X. 

Arranging, 

ax  +  X  =  a^  +  3  a  +  4. 

Dividing  by  a  +  1,  x  =  —  a  +  4. 

13. 

4  b^c^  +  (a  +  6x)  c  =  (a  —  6x)  c. 

4  6^0  +  a  +  6x  =  a  —  6x. 

Whence 

X  =  —  2bc. 

14. 

ax  —  ac  +  be  =  2  ac  —  5bc  +  2bx. 

Arranging, 

ax  —  2  bx  =  S  ac  —  6  be. 

Whence 

CO 

II 

• 

15. 

(x  +  a)  (x  +  6)  =  x2  +  2  a2  +  3  ab. 
x2  4-  ax  +  6x  +  a6  =  x^  -f  2  a^  +  3  ab. 

Whence 

X  =  2a. 

16. 

15  (x  —  a)  —  6  (x  +  a)  =  3  (5  a  —  3  x). 

Simplifying, 

5x— 5a  —  2x  —  2a=:5a  —  3x. 

Whence 

X  =  2a. 

17.  4  a 

:  —  cx  —  8  +  2a  +  6c  =  6a  —  3ac  +  2cx. 

Arranging, 

4x  —  3cx  =  4a  —  3ac  +  8  —  6  c. 

Whence 

X  =  a  +  2. 

18.  9 ab  {x  —  S  a)  {x  —  Sb)  =  {x  +  S  a) {x  —  S  a)  —  9 a^. 

Expanding, 

9ab  +  x‘ 

2  —  3  ax  —  3  6x  +  9  a6  =  x2  —  9  a^  —  9  a^. 

Whence 

X  =  6  a. 

19.  (5  a -46) 

x-5(62  +  4a2  +  6a6)  =  1062  -  3(2a2  +  36x)  -  a(2x-6). 

Expanding, 

5  ax  —  4ibx  ■ 

-  5  62  —  20  a2  —  30  a6  =3  10  62  —  6  a2  —  9  6x  —  2  ax  +  ab. 
lax  +  56x  =  I4a2  +  31a6  +  1562. 

Whence 

ic  =  2a  +  36. 

20. 

a2x  +  3ax  +  10a33:a3  +  x  +  3. 

Arranging, 

a2x  +  3  ax  —  X  =  a^  —  10  a  +  3. 

Whence 

II 

a 

1 
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1.  Let 

X  =  the  number  of  hours  which  must  elapse 
before  A  and  B  are  120  miles  apart. 

Then 

8x  +  10x  =  120.  • 

Whence 

X  =  6|. 

9 
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Let 

y  —  the  number  of  hours  which  must  elapse 
before  A  and  B  are  180  miles  apart. 

Then 

8y  +  lOy  =  180. 

Whence 

2/ -10. 

2.  Let 

r  =  the  rate  of  B  in  miles  per  hour. 

Then 

2r  =  the  rate  of  A  in  miles  per  hour. 

Therefore 

5.2r  +  5r  =  135. 

Whence 

II 

and 

2  r  =  18. 

3.  Let 

r  =  the  rate  of  B  in  miles  per  hour. 

Then 

r  +  2  =  the  rate  of  A  in  miles  per  hour. 

Therefore 

8  (r  +  2)  +  8  r  =  96. 

Whence 

r  =  5, 

and 

r  +  2  =  7. 

4.  Let 

'  r  =  the  rate  of  B  in  miles  per  hour. 

Then 

r  +  4.  =  the  rate  of  A  in  miles  per  hour. 

Therefore 

6  (r  +  4)  +  6  r  =  168. 

Whence 

r  =  12, 

and 

r  +  4  =  16. 

5.  Let 

r  =  the  rate  of  A  in  miles  per  hour. 

Then 

r  —  3  =  the  rate  of  B  in  miles  per  hour. 

Therefore 

II 

CO 

1 

5.. 

Whence 

r  --  12, 

and 

r  -  3  =  9. 

Let 

h  =  the  required  number  of  hours. 

Therefore 

12h  +  9h  =  168. 

Whence 

h  =  S. 

6.  Let 

r  =  the  rate  of  B  in  miles  per  hour. 

Then 

2r  =  the  rate  of  A  in  miles  per  hour. 

Therefore 

3.2r  +  5r  =  77. 

Whence 

r=7, 

and 

2r'=  14. 

A  travels  3  • 

■  14,  or  42  miles,  and  B  travels  5  •  7,  or  35  miles. 

7.  Let 

r  =  the  rate  of  A  in  miles  per  hour. 

Then 

r  —  4  =  the  rate  of  B  in  miles  per  hour. 

Therefore 

05 

II 

o 

1 

Whence 

r  =  12, 

and 

r  -  4  8. 

6  •  12  +  9  •  8  =  144  miles,  the  total  distance  traveled. 
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8.  Bet 

X 

Therefore 

8jc  +  8x 

Whence 

X 

9.  Let 

X 

Then 

X  +  2 

Therefore 

9  a;  +  9  (cc  4-  2) 

Whence 

X 

and 

X  +  2 

10.  Let 

r 

Then 

Sr 

Therefore 

12.r  +  12-3r 

Whence 

r 

and 

Sr 

11.  Let 

r 

Then 

r  +  4 

Therefore 

6  •  r  +  6  (r  +  4) 

Whence 

r 

and 

r  +  4 

12.  Let 

r 

Then’ 

r  +  2 

Therefore 

8  r  +  8  (r  +  2) 

Whence 

r 

and 

r  +  2 

13.  Let 

r 

Then 

r  +  4 

Therefore 

9  (r  +  4)  +  9  r 

Whence 

r 

and 

r  +  4 

14.  Let 

r 

Then 

r  +  6 

Therefore 

r  +  6 

Whence 

'  r 

and 

r  +  6 

Let 

t 

Therefore 

^  •  6  +  M2 

•  Whence 

t 

15.  Let 

h 

Therefore 

6  •  /i  +  9  (^  -  4) 

Whence 

h 

the  rate  of  each  in  miles  per  hour. 
144. 

9. 

the  rate  of  A  in  miles  per  hour, 
the  rate  of  B  in  miles  per  hour. 
144. 

7, 

9. 

the  rate  of  A  in  miles  per  hour, 
the  rate  of  B  in  miles  per  hour. 
144. 

3, 

9. 

the  rate  of  A  in  miles  per  hour, 
the  rate  of  B  in  miles  per  hour. 
144. 

10, 

14. 

the  rate  of  A  in  miles  per  hour, 
the  rate  of  B  in  miles  per  hour. 
144. 

8, 

10. 

the  rate  of  B  in  miles  per  hour, 
the  rate  of  A  in  miles  per  hour. 
144. 

6, 

10. 

the  rate  of  A  in  miles  per  hour, 
the  rate  of  B  in  miles  per  hour. 

2  r. 

6, 

12. 

the  required  time  in  hours. 

144. 

8. 

the  required  number  of  hours. 

144. 

12. 
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16.  Let  h  =  the  required  number  of  hours.’ 

Therefore  7  (/i  -  3)  +  9  (/i  -  5)  =  144. 

Whence  h  =  13|  hours. 


17.  Let 
Therefore 
Whence 

18.  Let 

Therefore 

Whence 

19.  Let 

Therefore 

Whence 


t  =  the  required  number  of  hours. 
3i  +  4^  =  42. 
t  =  6. 

t  =  the  required  number  of  hours. 
+  10^  =  72. 

^  =  4. 

i  =  the  required  number  of  hours. 
37  i  +  38  ^  =  285. 
t  =  3i . 


20.  Let 
Then 
Therefore 
Whence 


X  =  the  number  of  hours  that  A  travels. 

X  —  4  =  the  number  of  hours  that  B  travels. 
8x  =  10  (x  —  4). 

X  =  20. 


21.  Let  h  =  the  number  of  hours  traveled  by  the  first. 

Then  .  h  —  2  =  the  number  of  hours  traveled  by  the  second. 

Therefore  10^  +  12(/i  — 2)=  108. 

Whence  h  =  Q. 

A  has  traveled  10  •  6,  or  60  miles,  and  B  12  •  4,  or  48  miles. 


22.  Let  X  =  the  time  in  hours  of  the  passenger  train. 

Then  x  +  2  =  the  time  in  hours  of  the  freight  train. 

Therefore  42  x  +  24  (x  +  2)  =  246. 

Whence  x  =  3. 


23.  Let 

Therefore 

Whence 


X  =  the  rate  of  the  second  messenger  in  miles 
per  hour. 

8  ■  8  =  6  •  X. 

X  =  lOf. 


24.  Let  h  =  the  required  number  of  hours. 

Therefore  45  A  —  18  A  =  144. 

Whence  h  =  5^. 


216  -  ,  9  •  9  =  81  miles,  A’s  distance; 

25.  - =  9  hours.  .  j-  .. 

9  -f  15  9  •  15  =  135  miles,  B’s  distance. 

26.  I  •  216  =  180  miles,  B’s  distance ;  ^^  =  S6  miles,  A’s  distance. 

210 _ 50 

27.  - =  80  miles,  B’s  distance ;  80  +  56  =  136  miles,  A’s  distance. 

2 

28.  108  —  24  =  84  miles,  A’s  distance ;  108  +  24  =  132  miles,  B’s  distance. 
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29. 

30. 

31. 

32. 


108  +  o4  _  pgj,  hour,  A’s  rate ;  —  =  6  miles  per  hour, 

^  ^  B’s  rate. 

108  +  36  .  72 

- ^ - =  24  miles  per  hour,  A’s  rate  ;  —  =12  miles  per  hour, 

^  ^  B’s  rate. 

- — —  =  20  miles  per  hour,  A’s  rate ;  - =  16  miles  per  hour, 

^  ^  B’s  rate. 

216-96  96 

- =  20  miles  per  hour,  A’s  rate ;  —  =16  miles  per  hour, 

^  ^  B’s  rate. 


33.  Let 


Then 

X  +  4 

Therefore 

12  •  (x  +  4)  +  12  •  X 

Whence 

X 

and 

X  +  4 

34.  Let 

r 

Then 

r  +  2 

Therefore 

6  (r  +  2)  +  6  r 

Whence 

r 

and 

r  +  2 

Then 

6 . 17 

and 

6-19 

35.  Let 

r 

Then 

r  +  4 

Therefore 

9  (r  +  4)  +  9  r 

Whence 

r 

and 

r  +  4 

Then 

9-10 

and 

9-14 

X  =  the  rate  of  B  in  miles  per  hour, 
the  rate  of  A  in  miles  per  hour. 


102  miles,  B’s  distance. 


36.  Let 
Therefore 

Whence 

37.  Let 
Therefore 

Whence 

38.  Let 
Therefore 
Whence 


V  =  the  velocity  of  the  bullet  in  feet  per  second. 

1650  1650  _  5 

V  =  1650. 

V  =  the  velocity  of  the  bullet  in  feet  per  second. 

825  825  _  7 

~V  “  4* 

V  =  825. 

X  =  the  distance  in  feet  from  the  boy  to  the  target. 

3000  -X  _  3000  X 
1100  “  1^  1100 ' 

X  =  500. 
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1.  5a  —  7cc4-36  —  10c  —  14a  +  12  2/  —  8x4-12a  —  11x4-96 

zz  3  a  —  26  X  4  12  6  —  10  c  4  12 

2.  2cd  —  a^b  4  7  cd^  —  12  a6  4  17  ad  —  cd  4  4  cH 

=  cd  4  7  cd2  4  4  c^d  —  a^b  —  12  a6  4  17  ad. 

3.  10  X  —  9  4  4  ax  —  2  cd 

—  15  X  —  6  ax  4  12  cd 

10  —  ax  4  5  cd 
llx  — 19—  lax—  6cd 
6x  — 18  — 10  ax  4  9cd 

4.  a^  4  4  a^  —  a  —  3 

—  5  4  3  a^  —  a 

6a3  —  3a2  —  2a48 

—  2a^  —  5a2—  a45 

2a3-3a2  44a-5 
2a^  —  4a2—  a45 

5.  Ax^  4  Rx2  4  Cx 

_ Ax^  4  -Bx  4  C 

Ax3  4  (A  4  B)x^  4  (R  4  C)x  4  C 

6.  7  (a  —  6)  —  10  (c  —  d)  4  8  (x  —  y) 

—  4  (a  —  6)  —  6{c  —  d)  —  1  {x  —  y) 

7  (g  -  6)  -  15  (c  -  d)  4  12  (X  -  y) 

10(a  -  6)  -  31  (c  -  d)  4  13(x  -  y) 

7.  -  4  (a  4  6)  —  2  (x  4  2/)  4  3  (x  -  ?/) 

4  (a  4  6)  -  9  (x  4  2/)  4  8  (x  -  y) 

—  (g  4  6)  -  10  (x  4  2/)+  (x  -  y) 

—  (a  4  6)  -  21  (X  4  y)  4  12  (x  -  y) 

8.  ^  ax  4  f  |  a‘^x‘^  4  a 

—  ax  4  5  cix^  4  2  a^x^  —  9  a 

_ \  ax^  4  a^x'^  —  \a 

—  I  ax  4  I  ax2  4  2^  a^x^  —  8^  a 

10.  —  a^y  4  12  ay^  —  ay  —  lb 

3 a^y  —  7  ay"^  —  bay _ 4^ 

—  4  a^y  4  19  ay^  4  4  a2/  —  15  —  2 

11.  3a62c2d3-12 

—  4  ab^c^d^ _ —17  a^bcd^  4  3  a6cd  4  ax 

7  ab^c^d^  —  12  4  17  a^bcd^  —  3  a6cd  —  ax 


9.  x2  4  lOxy  —  5^/2  _  9 
2  x2  —  3  X2/  4  2/^—1 
—  x2  4  13  X2/  —  6  ?/2  _  8 
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12.  0 

27  xy  +  13  z  —  12  +  ah 
—  27  —  13  z  +  12  —  a6 

13.  (a  +  6)  —  (a  —  &)  +  4  a  —  (a  +  3  6)  +  c 

=  a  +  6  —  a  +  6  +  4a  —  a  —  36  +  c 
=  3  a  —  6  +  c. 


14.  15  jc  —  2  (12  X  —  16  y)  +  xy  +  3  (3  X  —  4  xy)  —  x 
=  14  X  —  24  X  +  32  ?/  4-  X?/  +  9  X  —  12  xy 
=  —  X  —  llxy  +  32y. 

16.  a5  —  (7  X  +  4  ?/  —  2  z)  +  42  +  5  (5  a6  —  X  —  y) 

=  a6  —  7x  —  4?/  +  2z  + 42  +  25  a6  —  5x  —  5y 
=  26  a6  —  12  X  —  9  2/  +  2  z  +  42. 

16.  [x— (— 4x  +  8y  +  2z)  +  6  —  4(3x  —  z)]— 56 

=  x  +  4x  —  8?/  —  2z  +  6  —  12x  +  4z  —  56 
=  — 7x  —  82/  +  2z  —  4  6. 


17.  [a6  —  {— 5ac  +  7((2  —  a)  +  4ca  +  7ci}  —  6 6a]  +  13 a 
=  a6  —  { —  ac  +  14  cZ  —  7  a}  —  6  6a  +  13  a 
=  —  5a6  +  ac  —  14(Z  +  7a  +  13a 
=  20  a  —  5  a6  +  ac  —  14  cZ. 


18.  {5x2  -  2[-  4  -  (2x2  _  3x)]+  5}  -  (x2  +  4x  -  2) 

=  5x2  —  2(— 4— 2x2  +  3x)  +  5  —  x2  —  4x  +  2 
=  4x2  +  8  +  4x2  —  6x  +  7  — 4x 
=  8x2  -  lOx  +  15. 


19.  x^  —  4  x22/2  +  4  2/^ 
x^  +  4  x2y2  +  4  ?/* 

X®  —  4  x6?/2  ^  4 

+  4x®?/2  _  16  X%^  +  16x2?/6 

_ +  4  x^y^  —  16  x2y6  +  16 

(1).(2),  x8  -  8xV  +16?/ 

20.  4x4-x2  +  5 

3  x^  —  X  +  7 _ 

12  x"^  —  3  X®  +  15  x3 

—  4  x^  +  x3  —  5  X 

_ +  28  x^ _ -  7  x2  +35 

(1) .  (2),  12x7  -  7 x5  +  28 x4  +  16x3  -  7 x2  -  5x  +  35 


(1) 

(2) 


(1) 

(2) 


62. 


COMPLETE  SCHOOL  ALGEBRA 


21.  a'^  -{■  —  ah  —  ac  —  he 

a  h  c 


(1) 

(2) 


^  (iQ-i  _  q21)  _  q2c  _  qJ)q 

—  ah^  +  a'^h  —  ahe  +  6^  +  hd^  —  h‘^c 


—  ad 


+  a^c  —  ahe 


—  he^  +  62c  -f  c^ 


(l)-(2),  —  3a6c  +  63  + 

22.  X®  —  +  x^?/2  —  x^y^  +  —xy^  + 

a;  +  y  _ 

x"^  —  x®y  +  x^y2  _  __  xhj^  +  xy® 

+  x®y  —  x®y2  -f  x4y3  _  x^y^  +  x2y5  —  xy®  + 

*(l)-(2),  x^  +  y^ 

23.  -  9  X®  —  4  x^  —  3  X®  +  x2  +  5  X  +  10 

2  x^  —  X®  —  x2  +  3  X _ 

—  18  x^  —  8  X®  —  6  x"  4-  2  X®  +  10  X®  +  20  x^ 

+  9  X®  +  4  x'^  4-  3  X®  —  X®  —  5  x^  —  10  X® 


(1) 

(2) 


(1) 

(2) 


4-  9  x"^  +  4  X®  4-  3  X®  — 


x'* 


5  X®  —  10  x2 


—  27  X®  —  12  X®  —  9  x^  4-  3  X®  +  15  x^  -|-  30  x 


(1).(2),  -  18x9+  x®+7x7-18x® 


+  5x^— 12x®+  5x2+30x 


24.  3  x2  —  4  ?/ 

3  x2  +  4  ?/ 


(1) 

(2) 


9x4  -  lQy2 

9x4  +  16  y2 


(3) 

(4) 


9x4  _  12x2y 

+  12x2y  —  16  y2 


81  X®  —  144  x4?/2 

+  144  x4y2   256  y4 


(1).(2),  9x4 

26.  a  —  3  6  +  2  c 
a  —  3  6  +  2  c 


16  2/2  (3) 


(3) .  (4)  81 X® 


-  256  2/4 


(1) 

(2) 


a2  _  3  a6  +  2  ae 

—  S  ah  +  9  52  —  6  6c 

_ +  2  gc _ —  6  6c  +  4  c2 

(1)  •  (2),  a2  —  6  g6  +  4  ae  +  9  62  —  12  6c  +  4  c2 

26.  X  —  y  +  2 
X  -  y  +  z 
x2  —  -xy  +  X2 

-  xy  +  y2  -  y2 

_ +  X2  —  y2  +  ^2 

(1) .  (2),  x2  —  2  xy  +  2  X2  +  y2  —  2  2/2  +  2^ 

X  -  y  +  z _ 

X®  —  2  x‘^y  +  2  x22  +  xy2  —  2  xyz  +  X22 

—  xhj  +  2  x?/2  —  2  xyz  —  y®  +  2  y"^z 

+  x22;  —  2  xyz  +  2x22  +  yH 


(1) 

(2) 


^  (3) 

(4) 

yz‘^ 

2  yz‘^  +  2® 


(3)  •  (4),  X®  —  3  x^y  +  3  x:^z  +  3  xy2  —  6  xyz  +  3  X22  —  2/®  +  3  y22;  —  3  yz‘^  +  2® 
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27. 

x«  + 


—  x^y^ 

_|_  'J^ayh  _  ^26 

(l)-(2),  x2«  -  ?/2& 

28.  x“  +  2  yf'  +  3 
x«  -  3  y^ 


x2«  +  ‘Ix^y^  +  3x«z‘' 
—  3x«^^ 


 6  ?/2  f>  —  9 


(1)  •  (2),  X2«  —  X«^^  +  3  X^Z'^  —  6  ?/2  6  __  9  yh^c 


29.  6  —  13  4-  4  +  3  d?-  -  a2  +  g _ 

6  —  6  a* _  —  6  g^  +  7  g2  +  3  a 

—  7  g*  +  4  g3 

—  7  g^  +  7  g^ _ 

—  3  g3  +  3  a2 

—  3  g^  +  3  g2 


30.  -  30 g^  -  llgg  +  82 g2  +  12g  -  48|3g2  +  2g  -  4 

—  30  g'^  —  20  g-^  +  40  g2  —  10  g2  -f  3  g  +  12 

9  ofi  +  42  g2  +  12  g 
9g3  4-  6g2  —  12  g 

36  g2  4-  24  g  —  48 
36  g2  4-  24  g  —  48 
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(1) 

(2) 


(1) 

(2) 


31.  lOx®  — llx®—  3 x'^  +  20x3  +  10x2  4- 2 
10x^5  —  6x3  4-  4x^—  4x3 


■5  x3  —  3  x2  4-  2  X  —  2 
2x3  —  x2  —  2x4-4 


—  5  x3  —  7  x"^  4-  24  x3  -f  10  x2  24x2  —  12  x  +  10 

—  5  x3  4-  3  x^  —  2  x3  4-  2  x2 _ 5  x3  —  3  x2  4-  2  x  —  2 

-10x4  4-  26x3  4-  8x24-2 


—  10x4-f  6x3—  4x2  4-  4x 

20  x3  -f  1 2  x2  —  4  X  -f  2 
20x3-12x2-1-  8x—  8 
24x2  —  12x  -f  10 


32.  g8  -  3  g3  4-  g4  - 
gS  —  2  gS  4-  g4 

-  gs 

—  g3  4-  2  g4  — 

-  2g4  - 

-  2a4  4- 


7  g2  4-  3 


g4 


-  2  g2  4-  1 


7g2  4-  3 


g2  -  2  -f 


5  -  10  g2 
g4  —  2  g2  4-  1 


g2  a2  —  1 

6g2  4-  3  g2  -  1 

4  g2  —  2  •  g4  —  g2 


-  10  g2  4-  5 


-  a2  4-  1 


a4  -  2  g2  4-  1 
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33.  a^- 6  a^b  +  10  a^b‘^  -  10  a^^b^  +  7  ab^ 
®  —  2  +  a^b'^ 


-  65 


a 


3  a^b  +  9  a%'^  —  10  a‘^b^ 
3  a^b  +  6  a^b^  —  3  a^b^ 


—  2  ab  +  b^ 


3  a^b  +  3  a62  —  6^ 
2a64 


+ 


cfi  —  2  a6  +  62 


3  a562  —  7  (jfib^  +  7  ab* 

a  —  b 

3  a%2   0  3  0^54 

a  —  b 

—  cfib^  +  4  ab^ 

—  65  —  ab 

—  a‘^b^  +  2  ab^ 

—  65  —  ci6  +  62 

2ab^ 

a2  —  2  a6  +  62 

6  a2  +  5  ct  —  6 

3  a  —  2 

2  a2   13  (1  -j  20 

2a  -  5 

12  a4  +  10  a3  -  12  a2 

6  a2  —  4  a 

-  78  a3  _  65  a2  +  78  a 

-  15a+  10 

+  120  a2  +  100  a  -  120 

6a2  -  19  a  +  10 

12a4-68a3  4-  43  a2  +  178  a  -  120 

6  a2  —  19  a  +  10 

12  -  38  a3  4.  20 

2  a2  -  5  a  -  12 

-  30  a3  +  23  a2  +  178  a 

-  30  a3  4  95  a2   50  a 

-  72  a2  +  228  a  -  120 

-  72  a2  +  228  a  -  120 


35.  x5  +  36  xy  —  27  y^  +  64 
x2  —  3  x2y  +  4  x2 

X  —  3  y  -1-  4 

x2  4  3  xy  —  4  X  -f  9  y2  4-  12  y  4-  16 

3  x2y  —  4  x2  +  36  xy 

3x2y  —  9xy2  4-  12  xy 

—  4  x2  +  9  xy2  4-  24  xy 

—  4  x2  +  12  xy 

-  16x 

9  xy2  \2  xy  IQ  X  —  21  +  64 

9xy2 _ —  27  _ +  36  y^ 

\2xy  +  IQ  X  +  64  —  36  y‘^ 

\2xy _ —  36  y2  +  48  y 

16  X  ’  +  64  —  48  y 

16  X  +64 _ —  48y 


36. 

Collecting, 

Whence 


6y  —  20  +  5y  —  18  =  36y— 4  —  40y  +  9. 
lly  —  38  =  —  4y  +  6. 
y  =  2^. 


37. 

Simplifying, 

Whence 


4  y  -  3  (6  -  y)-f  2  =  6  (y  -  2)  -  13  y  +  24. 
4  y  —  18  4-  3  y  =  6  y  —  12  —  13  y  +  22. 
y  =  2. 
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88. 

Simplifying, 

Whence 


6y-4(l-2y)  +  10  =  4(2i/-5)-4y +  1. 
G?/  —  4  +  8y  +  9  =  8y  —  20  —  4y, 

2/  =  -  21. 


39. 

Expanding, 
,  Whence 


{y  +  7)  (y  -  11)  =  (y  +  8)  (y  -  5)  -  2. 
y2  _  4  y  _  77  _  y2  ^  3  y  _  40  _  2. 
y  =  -  5. 


40. 

Expanding, 

Whence 


(y  —  3)3  =  (y2  _  Gy  +  9)  (5  +  y)  -8y2. 
_  9  y2  +  27  y  -  27  =  y3  -  y2  _  21  y  +  45  -  8  y2. 

y  =  h 


41.  2/2  +  a2  -  (y  +  1)2  -  (a  +  1)2  =  0. 

Expanding, 

y2-fa2  —  y2  —  2y  —  1  —  a2_2a  —  1=0. 


Whence  y  =  —  a  —  1 . 

42.  3  ay  +  6  ac  +  4  62  =  3  +  4  5y  +  8  6c. 

Arranging,  3  ay  —  4  6y  =  3  a6  —  4  62  —  G  ac  +  8  6c. 

Whence  y  =  6  —  2  c. 


43.  X  = 


44.  X  = 


45.-  X  = 


46.  X  = 


-  10  +  VlOO  +  44  _  ^ 

2 

G  +  V3G  +  IGO  _  G  +  14  _  ^ 
10  “  10  “ 

-  5  -  V25  +  9G  _  -  5  -  11  _ 

6  “  G 

_  7  _  \/49  +  17G  _  _  7  -  15 
4  “  T 


47. 

Whence 


12  s  =  1  •  18  (20)2. 
s  =  300. 


48.  e  = 

49.  s  = 


I  .  7  (32.2  X  40)2  =  1.7  (1288)2  =  1-7  (1,G58,944)  =  5,80G,304. 

3  +  4  +  5  , 

- =  G. 

2  _  _ 

Vs  (s  —  a)  (s  —  6)  (s  —  c)  =  Vg  •  3  •  2  •  1  =  6. 


50.  Let 
Then 
Therefore 
Whence 


n  =  the  number, 

n  +  1  and  +  2  =  the  next  two  numbers. 
n2  +  38  =  n2  +  3  n  +  2. 
n  =  12, 
n  +  1  =  13, 
n  +  2  =  14. 


4k 


and 
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51.  Let 

n  =  a  certain  odd  number. 

Then 

n  +  2  and  n  +  4  =  the  next  two  odd  numbers. 

Therefore 

+  98  =  +  6  +  8. 

Whence 

n  =  15,  the  first  odd  number, 
n  +  2  =  17,  the  second  odd  number. 

and 

n  +  4  =  19,  the  third  odd  number. 

52.  Let 

71  =  an  odd  number. 

Then 

n  +  1  and  n  +  3  =  the  next  two  even  numbers. 

Therefore 

+  47  =  +  4  n  +  3. 

Whence 

n=  11,  the  odd  number, 
n  +  1  =  12,  the  next  even  number. 

and 

71  +  3  =  14,  the  second  even  number. 

53.  Let 

n  =  the  first  number. 

Then  n  +  1, 

n  +  2,  and  n  +  3  =  the  next  three  numbers. 

Therefore 

-f  n  +  42  =  4-  5  n  +  6. 

Whence 

n  =  9,  the  first  number, 

71  +  1  =  10,  the  second  number, 

+  2  =  11,  the  third  number. 

and 

n  +  3  =  12,  the  fourth  number. 

54.  Let 

X  =  the  number  of  years  sought.  . 

Therefore 

42  4-  X  =  2(15  4-  X). 

Whence 

X  =  12. 

55.  Let 

X  =  the  number  of  years  sought. 

Therefore 

36  —  X  =  3  (16  —  x). 

Whence 

X  =  6. 

56.  Let 

X  =  the  number  of  years  sought. 

Therefore 

52  4-  X  =  2  (21  4-  x). 

Whence 

X  =  10. 

57.  Let 

X  =  the  number  of  years  sought. 

Therefore 

87  -  X  =  4(42  -  X). 

Whence 

II 

to 

58.  Let 

g  =  the  number  of  quarters. 

Then 

2  g  =  the  number  of  nickels, 

and 

32  —  3  g  =  the  number  of  dimes. 

Then  25  q  =  the  value  of  quarters  in  cents, 

10  (/  =  the  value  of  nickels  in  cents, 
and  320  —  30  g  =  the  value  of  dimes  in  cents. 

Therefore  25  g  + 10  x  -f  320  —  30  g  =  360. 
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Whence 

q  =  S, 

2  O'  =  16, 

td 

32 

1 

CO 

II 

GO 

59.  Let 

d  =  the  distance  to  the  target  in  feet. 

d 

d 

Therefore 

-b 

-  6. 

1280 

1120 

Whence 

« 

d  =  3584. 

60.  Let 

X  =  age  of  each. 

(x  +  12)  3  —  36  +  X  =  the  result. 

4  X  =  the  result. 

Therefore  he  divided  each  result  by  4. 


61.  Let 

Then 

and 

Therefore 
*  Whence 

and 


X  =  the  per  cent  over  60  years. 

9  X  =  the  per  cent  between  20  and  60, 
9  X  +  5  =  the  per  cent  under  20. 
x  +  9x  +  9x  +  5  =  100. 

X  =  5, 

9x  =  45, 

9  X  -j-  5  —  50. 


62.  Let  X  =  the  length  in  feet  of  the  Hoosac  tunnel. 

Then  2  x  —  1320  =  the  length  in  feet  of  the  St.  Gothard  tunnel, 
and  2  X  —  10,320  =  the  length  in  feet  of  the  Mount  Cenis  tunnel. 

Therefore  x  +  2  x  —  1320  +  2x  —  10,320  113,760. 

Whence  x  =  25,080, 

2x  -  1320  =  48,840, 
and  2  X  -  10,320  '=  39,840. 


63.  Let  X  =  the  height  in  feet  of  Niagara  Falls. 

Then  2  x  +  32  =  the  height  in  feet  of  falls  of  Zambesi, 

8x  +  188  =  the  height  in  feet  of  falls  of  Yosemite, 
and  8  X  —  332  =  the  height  in  feet  of  Staubbach  Falls. 

Therefore  x  +  2x  +  32  +  8x  +  188  +  8 x  —  332  =  3004. 
Whence  x  =  164, 

2x  +  32  360, 

8x  +  188  =  1500, 

and  8  X  —  332  =  980. 


64.  Let  X  =  the  weight  in  pounds  of  cubic  foot  of  water. 

Then  x  —  11.5  =  the  weight  in  pounds  of  cubic  foot  of  alcohol, 

and  16  X  —  151.3  =  the  weight  in  pounds  of  cubic  foot  of  mercury. 

Therefore  x  +  x  —  11.5  +  16x  —  151.3  =  962.2. 
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Whence 

and 


X  =  62.5, 
X  -  11.5  =  51, 
16x  -  151.3  =  848.7. 


65.  Let  X  =  the  rainfall  of  San  Diego  in  inches. 

Then  5  x  —  1  =  the  rainfall  of  Boston  in  inches, 

5x  —  2  =  the  rainfall  of  St.  Louis  in  inches, 
and  15x  —  12  =  the  rainfall  of  Neahhay  in  inches. 

Therefore  x+5x  —  l  +  5x  —  2  +  15x  —  12  =  219. 

Whence  x  =  9,  . 

5x  -  1  =  44, 

5x  —  2  =  43, 


and 


15x  -  12  =  123. 


66.  Let  X  =  the  number  of  years  in  the  expectation  of  one  at  66. 

Then  2  x  —  .94  =  the  number  of  years  in  the  expectation  of  one  at  45, 

2x  +  14.37  =  the  number  of  years  in  the  expectation  of  one  at  10, 

and  2x  +  8.98  =  the  number  of  years  in  the  expectation  of  one  at  21. 

Therefore  x  +  2x  —  .94  +  2x-f  14.37  +  2 x  +  8.98  =  109.42. 

Whence  x  =  12.43, 

2x  -  .94  =  23.92, 

•2x  +  14.37  =  39.23, 

and  2x  +  8.98  =  33.84. 
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3.  152=  (10  +  5)2 

4.  172=  (20  -  3)2 

5.  182  ^  (20  -  2)2 

6.  192=  (20  -  1)2  = 

7.  (x  +  =  +  2  xy. 

8.  (x  —  c)2  =  x2  +  c2  —  2  xc. 

9.  (x  +  1)2  =  x2  +  1  +  2  X. 

10.  (a  +  2)2  =  a2  +  4  a  +  4. 

11.  (62  +  3)2  =  54  +  6  62  _|.  9. 

12.  (c  -  4)2=  c2-  8c  +  16. 

13.  (2  c2  +  d)2  r=  4  c4  +  4  cH  +  d2. 

21.  (2a2_  3  5)2^  4^4 

22.  (3c2- 4a2)2=  9c4 


100  +  25  +  2  •  10 . 5  =  225. 

400  +  0  -  2.20-3  =  289. 

400  +  4  -  2 . 20 . 2  =  324. 

+  1  -  2 . 20 . 1  =  361. 

14.  (3  X  —  2/)2  =  9  x2  —  6  xy  +  y^. 

15.  (x  +  2  y)2  zz  x2  +  4  xy  +  4  y2. 

16.  (a  -  4  6)2  =  a2  -  8  a6  +  16  b\ 

17.  (?y5  -  2)2  =  2/10  _  4  y5  +  4. 

18.  (2a+  l)2  =  4a2+4a+  1. 

19.  (3a2  + 2)2  =  9a4+ 12a2  + 4. 

20.  (4  a  +  3)2  =  16  a2  +  24  a  +  9. 
12a26  +  9  62. 

24  c2a2  +  16  a\ 


23.  (2x3-6)2=4x6-24x3  +  36. 

24.  (3  xy  +  y2)2  =  9  x^y"^  +  6  xy3  +  y4, 

25.  (7  x2  -  3  y4)2  zr  40  x4  -  42  x2y4  +  0  yS. 

26.  (8  y3  +  2  6x)2  =  64  y®  +  32  y^bx  +  4  62x2. 

27.  (6  xy  —  2  a2)2  =  36  x2y2  —  24  xya2  +  4  a*. 


TEACHERS’  EDITION 


69 


28.  (4  xy  —  2  =  16  —  16  x^y  +  4  x^. 

29.  (3  x^  -  5  x6)2  =  9  x8  -  30  x^o  +  25  xi2. 

30.  (2  x2  —  6  x^yY  =  4  x^  —  24  x^y  +  36  x^y‘^. 

31.  412  =  (40  +  1)2=  1681. 

32.  922  =  (90  +  2)2  =  8464. 

33.  1012  _  (100  +  1)2  =  10,201. 

34.  2022  ^  (200  +  2)2  =  40,804. 

35.  10012  =  (1000  +  1)2  =  1,002,001. 
a2  +  2  ah  +  62 


36. 


a  +  6 


=  a  +  6. 


a2  _  2  ac  +  c2 
37.  - =  a  —  c. 


38. 


a  —  c 
—  4  a  +  4 
a  —  2 


39.  = 

3*  -  1 

40.  +i9g  =  20  +  ^. 

20 +  y 


41.  +  = 


=  a  —  2. 


42. 


'  43. 


2y  —  Sx 
4a2_  20a  +  25 


—  5  +  2  a 
4  x2  —  12  xy  +  9  2/2 
3y  —  2x 


—  —  5  +  2  a. 


=  3  2/  —  2x. 


44.  (x2  —  2  xy  -i-  y^)  {x  —  y)  =  X  —  y. 

45.  (a^  +  2a  +  l)-i-(a  +  l)  =  a  +  1. 

46.  {a^  +  4  a  +  4)  -f-  (a  +  2)  =  a  +  2. 

47.  (4  x2  +  4  X  +  1)  (2  X  +  1)  =  2  X  +  1. 

48.  (16x2  -  8x  +  1)  -  (4ic  _  1)  =  4aj  _  1. 

49.  (16  x2  —  8  X2/  +  2/^)  (4  X  —  2/)  =  4  X  —  y. 

50.  (9x4- 6x2+ 1)  -  (3x2- 1)  =  3x2- 1. 

’  51.  (16y6_40y3+25)--(4y3-5)  =  4y3_5. 

52.  c2  +  2  cd!  +  (i2  =  (c  +  d)  (c  +  d). 

53.  a2  —  2  a  +  1  =  (a  —  1)  (a  —  1). 

54.  x2  -  lOx  +  25  =  (X  -  5)  (X  -  5). 

55.  4  a2  —  4  a  +  1  =  (2  a  —  1)  (2  a  —  1). 

56.  4x2  +  12x  +  9  =  (2 X  +  3)  (2x  +  3). 

57.  9a262  -  6  a6  +  1  =  (3 a6  -  1)(3 a6  -  1). 

58.  16  x^y^  —  24 x‘^ya  +  9  a2  =  (4 x^^y  —  3  a)  (4 x’^y  —  -3  a). 

59.  25  a^dp  -  60  o?dP(P  +  36  =  (5  o?hP  -  6  c2)  (5  a?hP  -  6  c^). 


Page  95 

1.  (a  +  6  +  c)2  =  [(a  +  6)  +  c]  [(a  +  6)  +  c] 

=  (a  +  6)2  +  2  c(a  +  6)  +  c2 
=  a2  +  2  a6  +  62  +  2  ac  +  2  6c  +  c2. 

2.  (a  +  6  —  c)2  =  [(a  +  6)  —  c]2 

=  (a  +  6)2  —  2  c  (a  +  6)  +  c2 
=  a2  +  2  a6  +  62  —  2  ac  —  2  6c  +  c2. 

3.  (a  +  6  -  1)2  =  [(a  +  6)  -  1]2 

=  (a  +  6)2  —  2  (a  +  6)  +  1 
=  a2  +  2a6  +  62  —  2a  —  26  +  1. 
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4.  (a  +  6  +  l)2=[(a  +  6)+  Ip 

=  (a  +  6)2  +  2  (a  +  6)  +  1 
=  (x2  -f-  2  G,b  -(-62-j-2ci-f"26-t-  1. 

5.  (a  —  6  +  c)2  =  [(a  —  6)  +  c]2 

=  (a  —  6)2  +  2  c  (a  —  6)  +  c2 
=  a2  —  2  a6  +  62  +  2  ac  —  2  6c  +  c2. 

6.  {a  —  b  —  c)2  =z  [(a  —  6)  —  c]2 

=  (a  —  6)2  —  2  c  (a  —  6)  +  c2 
=  a2  —  2  a6  +  62  —  2  ac  +  2  6c  +  c2. 

7.  (a  +  2  6  -  3)2  zz:  [(a  +  26)-  3]2 

=  (a  +  2  6)2  -  2 . 3  (a  +  2  6)  +  9 
=  a2  +  4  a6  +  4  62  —  6  a  —  12  6  +  9. 

8.  (a  —  2  6  +  c)2  zz  [(a  —  26)  +  c]2 

=  (a  —  2  6)2  +  2  c  (a  —  2  6)  +  c2 
zz  a2  —  4  a6  +  4  62  +  2  ac  —  4  6c  +  c2. 

9.  (2  a  +  6  —  4  c)2  zz  [(2  a  +  6)  —  4  c]2 

=  (2  a  +  6)2  -  8  c  (2  a  +  6)  +  16  c2 

zz  4  a2  +  4  a6  +  62  —  16  ac  —  8  6c  +  16  c2, 

10.  (3a-26  +  5c)2z=[(3a-26)  +  5c]2 

zz  (3  a  -  2  6)2  +  10  c  (3  a  -  2  6)  +  25  c2 
zz  9  a2  —  12  a6  +  4  62  +  30  ac  —  20  6c  +  25  c2. 

11.  (2  a  -  3  6  -  4  c)2  zz  [{2  a  -  3  6)  -  4  c]2 

=  (2  a  -  3  6)2  -  2 . 4  c  (2  a  3  6)  +  16  c2 
zz4a2-  12a6  +  962-  16ac  +  246c  +  16c2.  ' 

12.  (4  c  -  1  +  2  a6)2  =  [(4  c  -  1)  +  2  a6]2 

zz  (4  c  —  1)2  +  2  •  2  a6  (4  c  —  1)  +  4  a'^b^ 
zz  16  c2  —  8  c  +  1  +  16  abc  —  4  a6  +  4  a^b^. 
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1.  (6  +  3)(6  -  3)  =  36  -  9  zz  27.  4.  (10  -  4)  (10  +  4)  =  100 -16  =  84. 

2.  (8  +  4)  (8  -  4)  =  64  -  16  zz  48.  5.  (7  +  2)  (7  -  2)  zz  49  -  4  =  45. 

3.  (9  -  2)  (9  +  2)  z=  81  -  4  =  77.  6.  (12  -  3)  (12  +  3)  zz  144 -9  =  135. 

8.  35  •  25  =  (30  +  5)  (30  -  5)  =  900  -  25  =  875. 

9.  33 . 27  =  (30  +  3)  (30  -  3)  =  900  -  9  =  891. 

10.  36  •  44  =  (40  -  4)  (40  +  4)  =  1600  -  16  =  1584. 

11.  35  •  45  =  (40  -  5)  (40  +  5)  =  1600  -  25  =  1575. 

12.  52  •  48  =  (50  +  2)  (50  -  2)  =  2500  -  4  =  2496. 

13.  65  •  75  =  (70  -  5)  (70  +  5)  =  4900  -  25  =  4875. 

14.  72  •  68  =  (70  +  2)  (70  -  2)  =  4900  -  4  =  4896. 

15.  75  •  85  =  (80  -  5)  (80  +  5)  =  6400  -  25  =  6375. 

16.  97  •  103  =  (100  -  3)  (100  +  3)  =  10,000  -  9  =  9991. 
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17.  {X  +  3)  (ic  -  3)  =  -  9. 

18.  (a  +  5)  (a  -  5)  =  a2  -  25. 

19.  (2  X  +  4)  (2  X  -  4)  =  4  x2  -  16. 

20.  (3  n  +  5)  (3  n  -  5)  9  -  25. 

21.  (x  -\-y){x-y)  =  x^  -  y2. 

22.  (x  —  a)  {x  a)  =  x^  —  a^. 

23.  (x  —  1)  (x  +  1)  =  x2  —  1. 

24.  (a  +  2)  (a  —  2)  =  —  4. 

25.  (a2  +  3)  (a2  _  3)  =  -  9. 

35.  (x^  —  2  ?/)  (x^  +  2  ^)  =  X®  —  4  ?/2. 

36.  (4  ab  —  a2)  (4  ab  +  a^)  =  16  a^b^  —  a"^. 

37.  (3  cd2  +  2  d)  ( -  2  d  +-3  cd2)  rr  9  c2d-i  -  4  d2. 

38.  (6 cd  +  3)  (-  3  +  6  cd)  =  36  c‘^d^  -  9. 

39.  {4:  xy  2  y)  {2  y  —  4:  xy)  =  4y‘^  —  \Q  x2?/2. 

40.  (3  abc  —  2  be)  (2  6c  +  3  a6c)  =  9  —  4  b^c^. 


26.  (4  +  2/2)  (4  -  2/2)  =  16-2/4. 

27.  (4  _  a;)  (X  +  4)  =  16  -  x2. 

28.  (2  c  +  a)  (2  c  —  a)  =  4  c2  —  a^. 

29.  (3  a  +  6)  (6  —  3  a)  =  62  —  9  a^. 

30.  (46  +  2c)(46-2c)  =  1662-4c2. 

31.  (3  xy  —  2)  (3  x?/  +  2)  =  9  x^y"^  —  4. 

32.  (4  a6  -  3)  (4  a6  +  3)  =  16  a^b‘^  -  9. 

33.  (a4  -  63)  (a4  +  6^)  =  -  66. 

34.  (a®  +  a3)  ( —  a3  +  a®)  —  ^12  _  (jg. 


41.  (a2  _  52)  5)  —  (jj  _  5. 

42.  (c2  —  d2)  (c  —  d)  =  c  +  d. 

43.  (9  -  62)  -  (3  +  6)  =  3  -  6. 

44.  (36  -  a2)  (6  -  a)  =  6  +  a. 

45.  (9x2-16)-^(3x  +  4)  =  3x-4. 

46.  (x4  -  1)  (x2  _  1)  =  x2  -L  1. 

47.  (x2  -  y‘^)  {x  -  y)  =  X  4-  y. 

48.  (x2  -1)  -  (X  +  1)  =  X  -  1. 

49  (4x2  -  9)  -  (2x  -  3)  =  2x  +  3. 

50.  (25-16x2)-(5  +  4x)=5-4x. 


51.  (16  —  x®)  (4  —  x4)  =  4  +  x4. 

52.  (2/6  -  4)  -f-  (2/3  -  2)  =  2/3  +  2. 

53.  (c2  -  d2)  =  (c  -  d)  (c  +  d). 

54.  {rfi  —  4)  =  (n  +  2)  [n  —  2). 

55.  w2  —  16  =  (n  +  4)  (?i  —  4). 

56.  9  -  4  a2  =  (3  -  2  a)  (3  +  2  a). 

57.  36  62  -  1  =  (6  6  +  1)  (6  6  -  1). 

58.  a2  —  9  =  (a  +  3)  (a  —  3). 

59.  25  -  4  11^  =  (5-2  n)  (5  +  2  n). 

60.  100-  9x2  =  (10-3x)(10  +  3x). 


61.  [(x  +  2/)  +  1]  [(ic  +  2/)  -  1]  =  (ic  +  —  1  =  +  2  X2/  +  2/^  -  1. 

62.  (x  +  d  +  3)  (x  +  d  —  3)  =  [(x  +  d)  +  oj  [(x  +  d)  —  3J 

=  x2  +  2  Xd  +  d2  —  9. 

63.  [(x  —  d)  +  3]  [(x  —  d)  —  3]  =  (x  —  d)2  —  9 


=  x2  —  2  dX  +  d2  —  9. 


64.  (x  +  4  +  c)  (x  +  4  —  c)  =  [(x  +  4)  +  c]  [(x  +  4)  —  c] 

=  (x  +  4)2  —  c2 
=  x2  +  8  X  +  16  —  c2. 

65.  (2  d  —  6  +  c)  (2  d  —  6  —  c)  =  [(2  d  —  6)  +  c]  [(2  d  —  6)  —  c] 

=  (2  d  —  6)2  —  c2 

=  4  d2  —  4  d6  +  62  —  c2. 

66.  [x  +  (6  +  c)]  [x  —  (6  +  c)]  =  x2  —  (6  +  c)2  =  x2  —  62  —  2  6c  —  c2. 

67.  Jx  +  (6  —  c)]  [x  —  (6  —  c)]  =  x2  —  (6  —  c)2  =  x2  —  62  +  2  6c  —  c2. 

68.  [3  +  (x  -  2/)]  [3  -  (x  -  2/)]  =  9  —  (x  —  2/)^  =  9  —  x2  +  2 X2/  -  y^. 

69.  [4  X  +  (2  2/  —  x)]  [4  X  —  (2  2/  —  x)]  =  16  x2  —  (2  2/  —  x)2 

=  16  x2  —  4  2/2  +  4  X2/  —  x2 
■  =  16  x2  —  4  ^/’-^  +  4  xy. 
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70.  [10  -  (a  -  5)]  [10  +  (a  -  5)]  =  100  -  (a  -  5)2 

=  100  -  a2  +  10  a  -  25 
=  75  +  10a-a2. 

71.  49x2-1  =  (7x +  l)(7x  -  1). 

72.  64x2  -25  =  (8x  -  5)(8x  +  5). 

73.  (ci  +  —  1  —  “H  ^  T  1)  (ot  T  ^  —  1). 

74.  (x  -  ?/)2  -  4  =  (x  -  y  -  2)  (x  -  y  +  2). 

75.  (2  X  -  1)2  -  a2  =  (2  X  -  1  +  a)  (2  X  -  1  -  a). 

76.  {^y  —  zY  —  ■=  {^y  —  z  h)  —  z  —  h). 

77.  62  _  (x  +  y)2  =  [6  +  (x  +  y)]  [6  -  (x  +  ?/)]  =  (6  +  X  +  2/)  (6  -  X  -  y). 

78.  62  -  (X  -  2/)2  =  [6  +  (X  -  2/)]  [6  -  (x  -  2/)]. 

79.  c2  —  (x  +  c)2  =  [c  +  (x  +  c)]  [c  —  (x  +  e)]. 

80.  4  -  (X  -  2)2  =  [2  +  (X  -  2)]  [2  -  (x  -  2)]. 
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1.  (x  +  1)  (x  +  2)  =  x2  +  3  X  +  2.  2.  (x  +  2)  (x  +  3)  =  x2  +  5  X  +  6. 

3.  (x  +  3)(x  +  4)  =  x2  +  7  X  +  12. 

4.  (x  +  4)  (X  +  5)  =  x2  +  9  X  +  20. 

5.  (x  +  5)  (x  +  6)  =  x2  +  11 X  +  30. 

6.  (n  +  1)  (n  —  2)  =  n2  —  w  —  2. 

.  7.  (n  —  2)  (n  +  3)  =  722  4-  n  —  0^ 

8.  (ti  —  3)  (ti  +  4)  =  722  +  n  —  12. 

9.  (72  —  4)  (72  +  5)  =  n2  4-  72  —  20. 

10.  (72  —  5)  (?2  4-  0)  =  722  4-  72  —  30. 

11.  (a  —  1)  (a  —  2)  =  a2  _  3  ^  2, 

12.  (a  -  2)  (a  -  3)  =  a2  _  5  4.  6, 

13.  (a  —  3)  (a  —  4)  =  a2  —  7  a  4-  12. 

14.  (a  —  4)  (a  —  5)  =  a2  —  9  a  4-  20. 

15.  (a  -  4)  (a  -  6)  =  a2  -  10  a  4-  24. 

16.  (2  ?y  4-  3)  (2  7/  4-  4)  =  4  7/2  4-  14  7/  4-  12. 

17.  (2  7/  4-  2)  (2  7/  4-  3)  =  4  ^2  +  10  2/  4-  6. 

18.  (3  a  4-  1)  (3  a  4-  4)  =  9  a2  4-  15  a  +  4. 

19.  (2  72  4-  3)  (2  72  4-  5)  =  4  722  4-  16  72  4-  15. 

20.  (2  72  4-  3)  (2  72  -  5)  =  4  722  -  4  72  -  15. 

21.  (2  72  4-  3)  (2  72  —  4)  =  4  722  —  2  72  —  12. 

22.  (2  a  +  1)  (2  a  -  5)  =  4  a2  -  8  a  -  5. 

23.  (3  a  -  5)  (3  a  +  1)  =  9  a2  -  12  a  -  5. 

24.  (4  a  4-  3)  (4  a  -  5)  =  16  a2  -?  8  a  -  15. 

25.  (4  a  —  5)  (4  a  —  6)  =  16  a2  —  44  a  4-  30. 

26.  (4  ah  4-  1)  (4  a6  -  6)  =  16  -  20  a6  -  6. 

27.  (3x  -  2)(3x  4-  5)  =  9x2  4-  9x  -  10. 
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28.  (4a  -  36)(4a  +  5&)  =  16a2  + 8a6  -  1562. 

29.  (5  a  -  6  6)  (5  a  -  7  6)  =  25  a‘^  -  65  a6  +  42  62. 

41.  S  X  2  —  {x  -j"  1)  {<^  “I"  2). 

42.  x2  +  5 X  +  6  =  (ic  3)  (ic  +  2). 

43.  x2  +  7  X  +  12  =  (x  +  4)  (x  +  3). 

44.  x2  -f  6  X  +  8  =  (x  +  4)  (x  +  2). 

45.  x2  +  7x  +  10  =  (x  +  2)  (x  +  5). 

46.  x2  +  8x  +  15  =  (x  +  3)(x  +  5). 

47.  x2  -  3x  +  2  =  (X  -  2)  (X  -  1). 

48.  x2  —  5  X  +  6  =  (x  —  3)  (x  —  2). 

49.  x2  —  6 X  +  8  =  (x  —  4)  (x  —  2). 

50.  x2  -  8x  +  15  =  (X  -  5)  (X  -  3). 

51.  x2  —  8x  +  12  =  (x  —  6) (x  —  2). 

52.  x2  —  9x  +  14  =  (x  —  7)  (x  —  2). 

53.  x2  +  8  X  +  7  =  (x  +  1)  (x  +  7). 

54.  x2  +  9x  +  8  =  (x  +  1)  (x  +  8). 

55.  x2  —  lOx  +  9  =  (x  —  9)  (x  —  1). 

56.  x2-  llx  +  10  =:(x  -  10)(x  -  1). 

57.  x2  -  lOx  +  16  =  (X  -  2)  (X  -  8). 

58.  x2  +  lOx  +  21  =  (x  +  3)  (x  +  7). 

59.  x2  +  9x  +  20  =  (x  +  4)  (x  +  5). 

60.  x2  —  9  X  +  18  =  (x  —  6)  (x  —  3). 

61.  x2  +  9  X  +  14  =  (x  +  2)  (x  +  7). 

62.  x2  -  12x  +  32  =  (X  -  4)  (X  -  8). 

63.  x2+  llx  +  10=(x  +  10)(x  +  1). 
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1.  (a  +  6  +  c)2  =  a2  +  62  +  c2  +  2  a6  +  2  ac  +  2  6c. 

2.  (a  +  6  +  1)2  =  a2  +  62  +  1  +  2  a6  +  2  a  +  2  6. 

3.  (a  +  6  +  2)2  =  a2  +  62  -f  4  +  2  a6  +  4  a  +  4  6. 

4.  (2  a  +  6  —  c)2  =  4  a2  +  62  +  c2  +  4  a6  —  4  ac  —  2  6c. 

5.  (a  —  6  —  c)2  =  a2  +  62  +  c2  —  2  a6  —  2  ac  +  2  6c. 

6.  (2  X  +  2/  -  1)2  =  4  x2  +  ?/2  +  1  +  4  x^  -  4  X  -  2  y. 

7.  (4  X  +  y  -  2)2  =  16  x2  +  2/2  +  4  +  8  xy  —  16  X  -  4  y. 

8.  (a  —  6c  +  (Z)2  =  a2  4-  b^c‘^  (P  —  2  abc  2  ad  —  2  bed. 

9.  (3a  -  36  +  1)2=  9a2  +  9  62  +  1  -  18  a6  +  6a  -  66. 

10.  (a  —  6  +  c  —  d)2 

=  (x2  _{.  52  c2  +  ^2  —  2  a6  +  2  ac  —  2  ad  —  2  6c  +  2  6d  —  2  cd. 

11.  (x  +  2/  -  a  +  1)^ 

=  x2  +  2/2  +  a2  +  l+  2x2/  —  2ax  +  2x  —  2a2/  +  22/  —  2  a. 

12.  (a  -  2/  +  6  -  3)2 

=  a2  +  2/2  +  62  +  9  —  2a2/  +  2a6  —  6a  —  2  62/  +  62/  —  66. 


30.?i+^^  =  a=  +  2. 
x  +  1 

31  a;^  +  5x  +  6^  _ 

X  +  2 

-  -  x2  +  4  X  +  3  . 

X  +  3 

33.  =  X  +  5. 


34. 


x  +  1 
x2  +  7x  +  12 
X  +  3 


—  X  +  4. 


x2  -  7  X  +  12 

35.  - =  X  —  4. 

•  X  —  3 

33  x^-5x  +  6^^_3 
X  —  3 

x2  -  5  X  +  4 

37.  - =  X  —  4. 

X  —  1 

_  -  x2  —  6  X  +  5  ^ 

X  —  5 

33_x^-7x  +  6^^_1 
X  —  6 

40.  =  X  -3. 

X  —  4 
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Page  100  (Second  set) 

1.  {x  +  y)^  =  +  3x2?/  4-  3xy2  + 

2.  (x  —  ?/)3  =  x^  —  3  x^y  +  3  xy^  —  y^. 

3.  (x  +  1)3  =  x^  +  3  x2  4-  3  X  +  1. 

4.  (x  —  1)3  =  x3  —  3x2  4- 3x  —  1. 

5.  (x  +  2)3  =  x3  4-  6  x2  +  12  X  +  8. 

6.  (x  —  2)3  =  x3  —  6  x2  4-  12  X  —  8. 

7.  (x  -  3)3  =  x3  -  9  x2  4-  27  X  -  27. 

8.  (X  +  3)3  =  x3  4-  9x2  4-  27x  +  27. 

9.  (2  X  +  ?/)3  =  8  x3  4-  12  x^y  +  6  xy‘^  +  y^. 

10.  (x  —  2  ^)3  =  x3  —  6  x^y  +  12* xy'^  —  8  y^. 

11.  (2  X  -  1)3  =  8  x3  -  12  x2  4-  6  X  -  1. 

12.  (3x4-  2)3  =  27x3  4-  54x2+  36x  +  8. 

13.  (3  X  -  2  y)3  =  27  x3  -  54  x^y  +  36  xy^  -  8  ?/3. 

14.  (4  X  +  3  y)^  =  64  x3  +  144  xhj  +  108  xy‘^  +  27  y^. 

15.  (5x-2^)3  =  125x3  -  150x2^  +  60x^2_8^3^ 

16.  The  cube  of  the  binomial  a  +  6  is  equal  to  the  cube  of  a  plus  three 
times  the  square  of  a  multiplied  by  5,  plus  three  times  the  product  of  a 
and  the  square  of  6,  plus  the  cube  of  b. 

17.  The  cube  of  the  binomial  a  —  6  is  equal  to  the  cube  of  a  minus 
three  times  the  square  of  a  multiplied  by  6,  plus  three  times  the  product 
of  a  and  the  square  of  5,  minus  the  cube  of  b. 
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1.  V4a2  =  2  a. 


3.  V25  a^x^  =  5  a^x^.  5.  =  3  x3. 


2.  V9  =  3  a2. 


4.  V4x^  =  2x2. 


6.  VI6  xi3  =  4x8. 


7.  V 49  xi^yi3  —  7  x^y^. 

8.  V81  xi2d20  —  9x6^10. 


12.  V225  =  15  y^z^. 

13.  V256  ci2  =z  16  c®. 


9.  Vl21c22#  =  llcii#. 


10.  Vl69x6  =  13x3. 

11.  Vl96  yio  =  14?/5. 

17.  =  x«. 


14.  V4OO  a262c4  =  20  a6c2. 

15.  V324  68  =  18  5+ 


18.  Vx4«  =  x2«. 


16.  V625  52^1826  _  25  by^z^ 

22.  8a3  =  -  2  a. 

23.  =  3. 


27.  a3  =  -  a. 


28.  vAa6  =  _ 


19.  =  x3«. 

20.  Va4«68«  =  a2n54n, 

21.  ^8  =  2. 


24.  =  4. 

25.  125  = 

26.  =  6. 


5. 


29.  =  a^b. 

30.  ^343  ?/3  =  7 

31.  -^512x13  8x5. 


32.  </-  729a369  =  -  9  a63. 


34.  27a358ci2  zz  -  3  ab^c^. 


33.  ^1000  a66i2  =10  a^¥. 


35.  ^8ai263c9  =  2a46c3. 
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36.  125  =  -  5 


37.  =  x«. 


38.  =  x2» 


42.  ^32x10  =  2x2. 


39.  —  x9«  =  —  x3«. 
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1.  3x  +  6  =  3 (x  +  2). 

2.  x^  —  x2  =  x2(x  —  1). 


5.  5  63  _  15  60  =  5  63(1  _  .3  63). 

6.  c3  —  c2y  =  c2  (c  —  y). 


3.  8  X  —  2  x^  =  2  X  (4  —  x3). 

4.  xy  +  ?/2  =  y  (x  +  ?/). 


7.  x3  —  X  +  x2  =  X  (x2  —  1  +  x). 

8.  c3  —  c3  +  c2  =  c2  (c3  —  c  +  1). 


9.  Zy  -9y^  +  l2  =  ^{y  -Zy^^-4.). 

10.  c2  +  2  6c  —  c  =  c  (c  +  2  6  —  1). 

11.  3  y2  _  15  y  +  (5  ^3  _  3  ^  (y  _  5  +  2  ?/2). 

12.  10  a6  —  14  6c  —  8  62  =  2  6  (5  a  —  7  c  —  4  6). 

13.  ?/3  +  3  +  C  7/3^2  =  y3  (^2  3  ^2;  +  G  z2). 

14.  4  a2x2  —  G  a3y3  _|_  ]  2  a‘^x-y^  =  2  {2  x‘^  —  Z  ay^  +  G  a^x'^y'^). 

15.  12  2:3  30  Qr42;7  _  Ig  =  G  2:3  (2  +  5  _  3  c^z‘^). 

16.  G  c6  +  10  cio  -  20  c2  =  2  c2  (3  d  +  5  c®  -  10). 

17.  8  7/3  —  47/^—12  7/12  =  4  ^4  (2  7/4  —  1  -'3  7/3). 

18.  x4  +  x3  —  x2  4-  X  =  X  (x3  -f  x2  —  X  +  1). 

19.  —  8  7/3  —  4  4-  12  7/3  +  G  ^3  —  0  7/3  (_  2  7/3  4-  2  4-  y^). 

20.  14 65  _  49  67  4-  2  1  62  -  7  63  =  7  62(2  63  -  7  65  4-  3  -  6). 

21.  —  cfix^y^  —  3  a^x^y'^  —  2  a^x^y^z^  4-  5 

=  a^x‘^y^  ( —  7/  —  3  a2x  —  2  ax^y^z^  4-  5  a^x^y^z). 

22.  —  18  a363c4  —  45  a4cy2  _  30  a^c^xz  —  G3  a^cx?/ 

=  —  9  a3c  (2  63c3  4-  5  ay‘^  4-  4  cx2:  4-  7  axy), 

23.  32  c7x2  -h  80  cio6x  -  112  c%  4-  48  ci2x 

=  IG  c®  (2  cx2  4-  5  c46x  -  76  4-  3  c^x). 

24.  5G  a^h^x"^  —  28  a3x  4-112  a^x:hf-  —  19G  a^x^ 

=  28  a^x  (2  a63x  —  14-4  a‘^xy‘^  —  7  a3x2). 
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1.  2  (x  4-  y)  4-  a  (x  4-  2/)  =  (ic  4-  2/)  (2  4-  a). 

2.  6  (x  4-  2  7/)  4-  (x  4-  2  7/)  =  (x  4-  2  7/)  (6  4-  1). 

3.  c  (c  —  a)  —  a  (c  —  a)  =  (c  —  a)  (c  —  a). 

4.  2  c  (3  6  —  d)  -f  3  a (3  6  —  d)  =  (3  6  —  cZ)  (2  c  4-  3  a). 

5.  G  d  (c  4-  x)  —  (c  4-  x)  4-  4  (c  4-  x)  =  (c  4-  x)  (G  d  —  1  -f  4  A:). 

6.  -  5(2a-3  6)4-7a(2a-3  6)-36(2a-3  6) 

=  (2  a  -  3  6)  (7  a  -  5  -  3  6). 

7.  A:  (a  —  6)  4-  3  (6  —  a)  =  A:  (a  —  6)  —  3  (a  —  6)  =  (a  —  6)  (Ac  —  3). 
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8.  h{x  —  y)  k{y  —  x)  =  h{x  -  y)  —  k{x  -  y) 

-{x-y)(h-  k). 

9.  5  a  (c  —  2  cZ)  —  6  (2  (i  —  c)  =  5  ic  (c  —  2  d)  +  6  (c  —  2  d) 

=  {c-2d)  (5x  +  6). 

10.  Z  y  {k  —  4  h)  -{■  {4:  h  —  k)  =  S  y  {k  —  4:  h)  —  (k  —  4  h) 

=  {k  -  4h){Sy  -  1). 

11.  2c{4k-Sc)  -6h{Zc  -4k)  =  2c{4k-  Sc)  +  Sh{4k-Sc) 

=  {4k  -Sc)  (2c  -f  Sh). 

12.  32/(5x  -  6)  -  7(6  -  5x)  +  6z(5x  -  6) 

=  3y(5x-6)-f  7(5x-6)  +  6z(5x  -6) 

=  (5  X  —  6)  (3  ?/  -1-  i  +62:). 

16.  ax  4-  bx  +  ay  +  hy  =  {ax  +  6x)  +  {ay  +  by) 

=  X  (a  +  6)  +  ?/  (a  +  6) 

=  (a  +  6)  (x  +  y). 

17.  ch  -f-  cx  4~kx  —  {ch  -j-  fi^)  ”1“  (cx  -f-  hx) 

~  1i  {c  k)  -j-  X  (c  h) 

=  (c  +  6)  {h  +  x). 

18.  bh  —  ch  +  bk  —  ck  =  (bh  —  ch)  +  {bk  —  ck)  • 

=  7i  (6  —  c)  +  k  (6  —  c) 

=  {b  —  c){h  4-  k). 

19.  bx  4-  xz  —  ab  —  az  =  {bx  +  X2:)  4-  {  —  ab  —  az) 

=  x{b  4-  z)  —  a  {b  4-  z) 

=  {b  4-  z){x  —  a). 

20.  ox  4-  3  a  —  6x  —  3  6  =  {ax  +  3  a)  4-  ( —  6x  —  3  6) 

=  a  (x  4-  3)  —  6  (x  4-  3) 

=  (x  4-  3)  (a  —  6). 

21.  2  x2  4-  10  xy  —  4  X  —  20  ?/  =  2  (x2  4-  5  xy  —  2  X  —  10  2/) 

=  2  [x  (x  4-  5  2/)  -  2  (x  4-  5  2/)] 

=  2  (x  —  2)  (x  4-  5  2/). 

22.  6  a6  —  2  ac  4-  3  6  —  c  =  (6  a6  —  2  ac)  4-  (3  6  —  c) 

=  2  a  (3  6  —  c)  4-  (3  6  —  c) 

=  (3  6  -  c)(2a  4- 1). 

23.  36  ax  4-  45  ac  —  4  x  —  5  c  =  9  a  (4  x  4-  5  c)  —  (4  x  4-  5  c) 

=  (4x  4-  5c)  (9  a  —  1). 

24.  6  a^  4-  14  ab  —  15  a^y  —  35  62/  =  2  a  (3  a^  4-  7  6)  —  5  y  (3  a^  4-  7  6) 

=  (3a2  +  7  6)  {2a -by). 

25.  Sax  —  ay  —  Qbx  4-  2by  =  a{Sx  —  y)  —  2b{Sx  —  y) 

=  {S X  —  y)  {a  —  2b). 

26.  12  ax  —  6  ay  —  50  cx  4-  25  C2/  =  6  a  (2  X  —  2/)  —  25  c  (2  X  —  2/) 

=  (2x-y)  (6  a -25  c). 

2n.  2h^  -  Sh^k  -  lOh  4r  Ibk  =  h4{2h  -  Sk)  -  b  {2h  -  Sk) 

=  {2h-Sk)  {h4-b). 


TEACHERS’  EDITION 


77 


28.  lOdh  -  -  22cd  +  ck  =  bh{2d  -  ^k)  -  \\c{2d-^k) 

=  {2d  -9k){5h  -  11c). 

29.  2S  hx  -I-  9  ky  —  21  hy  —  12  kx  =  28  hx  —  21  —  12  A:x  +  9  ky 

=  7h{4:X  —  Sy)  —  Sk{4:X  —  Sy) 

-={ix-Sy)  (Ih-Sk). 

30.  —  2  ax  +  7  a2  +  16  6x  —  56  a6  =  —  a  (2  X  —  7  a)  +  8  6  (2  X  —  7  a) 

=  (2  X  —  7  a)  (8  6  —  a). 

31.  6  hk  +  15  xy  —  10  ky  —  9  hx  =  6  hk  —  9  hx  —  10  ky  +  15  xy 

=  Sh{2k  -  Zx)  -  5y  {2k  -  3x) 

=  {2k-Zx){Sh-  by). 

32.  —  21  ax  +  12  cx  —  4  cd  +  7  ad  =  12  cx  —  21  ax  —  4  cd  +  7  ad 

=  3x(4c  —  7  a)  —  d(4c  —  7  a) 

=  (4  c  —  7  a)  (3x  —  d). 

33.  'I  gy  —  11  hy  —  eg  +  11  ch  1  y  {g  —  11  h)  —  c{g  —  11  h) 

=  {g-llh){1y-c). 

34.  5a3+  10a -5a2-  10  =  5  [a(a2  +  2)  -  (a2  +  2)] 

=  5(a2  +  2)  (a-1). 

35.  3a  —  b  ax^  —  6 ax  +  10  ax^  =  a  [(3  -  5 x^)  —  2  x  (3  —  5 x^)]  ' 

=  a(3  —  5x3)  (1  —  2x). 

36.  4  abxy  —  24  dxy  —  3  abgh  +  18  dgh  —  4:  xy  {ab  —  0d)  —  3gh  {ab  —  6  d) 

=  {ab  —  6  d)  {4txy  —  3  gh). 

37.  8  aexy  —  20  bx^y  —  6  abc^  +  15  b^cx 

=  4  xy  (2  ac  —  5  6x)  —  3  be  (2  ac  —  5  6x) 

=  {2ac  —  b  bx)  (4  xy  —  3  be). 

38.  ax  +  6x  +  ex  +  ay  +  &y  +  cy  =  X  (a  +  6  +  c)  4-  y  (a  +  5  +  c) 

=  (a  +  6  +  c)  (x  +  y). 

Z9.  eg  +  2  eh  +  ck  —  gx  —  2  kx  —  kx  =  c  {g  +  2  h  +  k)  —  X  {g  +  2  h  k) 

=  {g  +  2  h  +  k)  {c  -  x). 

40.  3  a5  —  6x  +  2  6y  —  3  ac  +  ex  —  2  cy 

=  6(3a  —  x  +  2y)  —  c(3a  —  x  +  2y) 

=  (3  a  —  X  +  2  y)  (6  —  c). 

41.  4  ax  —  ac  -f  2  ay  +  12  6x  —  3  6c  +  6  5y 

=  a(4x  —  c  +  2y)  +  36(4x  —  c  +  2y) 

=  (4  X  —  c  -H  2  y)  (a  +  3  6). 

42.  ax  —  6  cy  —  2  6x  +  4  6y  +  3  ex  —  2  ay 

=  ax  —  2  6x  +  3  ex  —  2  ay  +  4  6y  —  6  cy 
=  x(a  —  26  +  3c)  —  2y(a  —  26  +  3c) 

=  (a  —  2  6  +  3  c)  (x  —  2  y). 

43.  2  X2  +  6  ay  +  cz  +  4  xy  —  3  a2  —  2  cy 

=  6  ay  +  4  xy  —  2  cy  —  3  az  —  2  xz  +  cz 
=  2y(3a  +  2x  —  c)  —  z(3a  +  2x  —  c) 

=  (3  a  +  2  X  —  c)  (2  y  —  z). 
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1.  c2  +  2cc?+  d^. 

2.  a2  +  4  a  +  4. 

3.  4  a2  +  4  a  +  1. 

4.  X®  +  6  9, 

5.  4x2  +  20;»:  +  25. 

6.  9x®  +  1.2x^y  4-  4?/2. 

7.  100x2+  120  xy  +2>(Sy\ 

8.  49  +  112  y^  +  64  y^. 

9.  x2  +  2x  +  1. 

10.  2/2  _  Gy  4-  9, 


11.  4  2/2  -  40  2/  +  100. 

12.  9  2/2  +  36  2/  +  36. 

13.  16  -  16xz2  +  4x2. 

14.  1212/®  -  88  2/®2  +  16  z2. 

15.  100  a8  +  240a4a;5  +  144x^0. 

16.  ^  —  62/2  +  9. 

17.  2/8  -  10  2/4  +  25. 

18.  16  +  16  A:2  +  4. 

19.  25  -  80  kVi^  +  64  hK 

20.  16ai6  +  104  aSA:  +  169  A:2. 
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1.  c2  +  2  cd  +  (£2  =:  (c  +  d)2. 

2.  x2  +  2  xy  +  2/^  =  (x  +  y)^. 

3.  x2  +  2x  +  l=:(x+  1)2. 

4.  a2  _  I'o  a  +  25  =  (a  -  5)2. 

5.  a2  +  8  a  +  16  =  (a  +  4)2. 

6.  4h^  4h  +  1  =  {2h  1)2. 


7.  9  -  6  X  +  x2  =  (3  -  x)2. 

8.  16*2  -  8  A:  +  1  = 

9.  4/i2  -  12/i  +  9  =  (2*  -  3)2. 

10.  X4  +  1  +  2X2  =  (a;2  +  1)2. 

11.  X®  -  6X3  +  9  =  (a.3,_  3)2. 

12.  25/i2  +  4A:2-20*A:=(5*-2A:)2. 


13.  9*2  _  24M  +  16A:2  =  (3*  -  4  A:)2. 

14.  x2  —  24  X2:2  +  144  =  {x  —  12  2:2)2^ 

15.  12  +  9  2®  +  4  x8  =  (3  z3  +  2  x4)2. 

16.  c®di®  +  2  c3#  +  1  =(c3d5  +  1)2. 

17.  24x22/2  +  16  2/4  +  9x4  =  (4^2  4.  3^2)2. 


18.  x4  +  4  2/4  +  4  x22/2  z=  (x2  +  2  2/2)2. 

19.  4  x22/8  —  4  X2/4  +  1  =:  (2  X2/4  —  1)2. 

20.  25  *6A:2  _  30 h^kz  +  9 z^  =  {^h^k  -  ^  zy\ 

21.  121  c6#  -  220c3(Z2y2  +  100^/4  =,  (Ilc3d2  _  10^2)2. 

22.  169  a4  -  156  a^x^^y^  +  36  x^y<^  =  (13  -  6  x4y3)2 
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1.  x8  +  2  x2  +  X  =  X  (x2  +  2  X  +  1 )  =  X  (x  +  1)  (x  +  1). 

2.  X®  —  4  x4  +  4  x3  =  x3  (x2  —  4  X  +  4)  =  x3  (x  —  2)  (x  —  2), 

3.  2  a4  +  12  a2  +  18  =  2  (a4  +  6  a2  +  9)  =  2  {a^  +  3)  {a^  +  3). 

4.  3  a2  +  18  a  +  27  =  3  (a2  +  6  a  +  9)  =  3  (a  +  3)  (a  +  3). 

5.  X®  —  20  x4  +  100  x2  =  x2  (x4  —  20  x2  +  100)  =  x2  (x2  —  10)  (x2  —  10). 

6.  5  cx®  —  70  cx3  +  245  c  =  5  c  (x®  —  14  x3  +  49)  =  5  c  (x®  —  7)  (x3  —  7). 

7.  16x8  -  24 X®  +  9x4  ^  a;4(iGx4  -  24x2  +  9)  =  x4(4x2  -  3)  (4x2  -  3). 

8.  28  x2  -  28  x3  +  7  x4  =  7  x2  (4  -  4  X  +  x2)  =  7  x2  (2  -  x)  (2  -  x). 

9.  3  ax  +  3  a^/  +  3  6x  +  3  62/  =  3  [a  (x  +  ?/)  +  6  (x  +  y)]  =  3  (x  +  ?/)  (a  +  b). 
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10.  4  cx  -  4  cy  +  4  (Zx  —  4  =z  4  [c  (x  -  ?/)  +  (Z  (x  -  2/)]  =  4  (cc  -  y)  (c  +  d). 

11.  ax  —  a  +  X  —  1  =  a  (x  —  1)  +  (x  —  1)  =  (x  —  1)  (a  +  1). 

12.  63  xy  —  84  2/2  98  =  7  y  (9 x  —  12  y  +  14  2). 

13.  30 ax  -  34 6x  -  15a  +  17  6  =  2x(15a  -  17  6)  -  (15a  -  17  6) 

=  (15  a  -  17  6)  (2x  -  1). 

14.  ox  —  6x  +  cx  +  ay  —  6y  +  cy  =  X  (a  —  6  +  c)  +  y  (a  —  6  +  c) 

=  (a  -  6  +  c)(x  +  y). 

15.  14  anx  —  21 6ny  —  7  =  7  71  (2  ax  —  3  6y  —  1). 

16.  3  ax  —  5  6y  —  5  ay  +  3  6x  =  3  X  (a  +  6)  —  5  y  (a  +  6) 

=  (a  +  6)  (3x  —  5y). 

17.  56  a2  —  40  a6  +  63  ac  —  45  6c  =  8  a  (7  a  —  5  6)  +  9  c  (7  a  —  5  6) 

=  (7a  -  56)(8a  +  9c). 
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1.  x2  +  5  X  +  6  =  (x  +  2)  (x  +  3).  7.  x2  —  x  —  6  =  (x  +  2)  (x  —  3). 

2.  x2  +  9  X  +  20  =  (x  +  4)  (x  +  5).  8.  x2  —  3  x  —  40  =  (x  —  8)  (x  +  5). 

3.  x2  —  7  X  +  12  =  (x  —  3)  (X  —  4).  9.  x2  +  x  —  30  =  (x  +  6)  (x  —  5). 

4.  x2  -  9x  +  14  =  (x  -  2)(x  -  7).  10.  x^-2x-S6  =  (x-  7)  (x  +  5). 

5.  x2  +  19x4-18  =  (x  +  1)(x  +  18).  11.  x2  + 11  x  -  42  =  (x +14)  (x  -  3). 

6.  x2 -18X  +  17  =  (x -l)(x-17).  12.  6  -  5x  -  x2  (6  +  x)  (1  -  x). 

13.  14  -  5  X  -  x2  -  1  (x2  +  5  X  -  14)  =  -  (X  +  7)  (X  -  2)  =  (X  +  7) (2  -  X). 

14.  21  +  4  X  -  x2  =  -  1  (x2  -  4  X  -  21 )  =  - 1  (X  -  7)  (X  +  3)  =  (7  -  X)  (X  +  3) . 

15.  24  +  10a-a2=  -1  (a2-10a-24)  =  -1  (a-12)  (a  +  2)  =  (12-a)  (a  +  2). 

16.  10  +  3x  -  x2  =  -  1  (x2  -  3x  -  10)  =  -  1  (X  -  5)  (x  +  2)=  (5  -  x)  (c  +  2). 

17.  72  +  c  -  c2  =  -  1  (c2  -  c  -  72)  =  -  1  (c  -  9)  (c  +  8)  =  (9  -  c)  (c  +  8). 

18.  x2  +  X  —  90  =  (x  +  10)  (x  —  9). 

19.  28  +  x2  -  11 X  =  (X  -  4)  (X  -  7). 

20.  27  —  12x  +  x2  =  (  —  9  +  x)  (  —  3  +  x)  =  (x  —  9)  (x  —  3). 

21.  8  X  +  x2  —  48  =  (X  +  12)  (x  —  4). 

22.  x2  —  X  —  90  =  (x  —  10)  (x  +  9). 

23.  x2  —  5  ax  +  6  a^  =  (x  —  2  a)  (x  —  3  a). 

24.  x^  +  7  ax  +  12  a^  =  (x  +  3  a)  (x  +  4  a). 

25.  a^x^  —  2  ax  —  15  =  (ax  —  5)  (ax  +  3). 

26.  -  9  hk-\- 20  =  {hk  -  4)  {hk  -  5). 

27.  x4  -  5x2  -  14  =  (x2  -  7)  (x2  +  2). 

28.  x2  +  x4  -  no  =  (x2  +  11)  (x2  -  10). 

29.  x6  -  11  x3  +  18  =  (x3  -  9)  (x3  -  2). 

30.  62x2  —  3  6xy  —  28  y2  =  (6x  —  7  y)  (6x  +  4  y). 

31.  hm  -6hkx-  36 x2  =  {hk  -  9 x)  {hk  +  4 x). 

32.  a®62  —  5  a^6x  —  24  x2  =  {a^b  —  8  x)  {a^b  +  3  x). 

33.  h^d^  +  10  hHg^  -24g^  =  {h^d  +  12  g^}  {kH  -  2  g^). 

34.  9k‘^x^y^  +  k^x^  —  22  yi2  =  (A:2x^  +  11  y®)  —  2  y®). 


80 


COMPLETE  SCHOOL  ALGEBRA 


Page  112 

1.  +  6a:5  +  9x2  =  (x2  +  6 a:  +  9)  =  x2(x  +  3)  +  3). 

2.  x^  —  5  x2  +  6  X  =  X  (x2  —  5  X  +  6)  =  X  (x  —  3)  (x  —  2). 

3.  362  _  96 -  30  =  3(62  -  36 -10)  ^  3 (&  _  5)  (6  +  2). 

4.  3  ax^  —  3  ax2  —  6  ax  =  3  ax  (x2  —  x  —  2)  =  3  ax  (x  —  2)  (x  +  1). 

5.  4  x^  —  4  x^  —  300  X  =  4  X  (x4  —  x2  —  90)  =  4  X  (x2  —  10)  (x2  +  9). 

6.  3x4  _  21x3  -  54x2=:  3x2(x2  -  7x  -18)  =  3x2(x  -  9)  (x'+  2). 

7.  4  a6y4  _  04  (iiy2  4.  256  =  4  a2  (a^y^  _  10  (^-2^2  4.  04) 

=  4  a2  (a2^2  _  8^  (a2y2  _  8). 

8.  3  X  —  3  ax  —  18  a'^x  =  —  3  x  (6  a2  +  a  —  1) 

=  —  3x(2a  +  l)(3a  —  1) 

=  3  X  (1  +  2  a)  (1  —  3  a). 

9.  50  X  +  x2  —  x3  =  —  X  (x2  —  X  —  50) 

=  —  X  (x  —  8)  (x  +  7) 

=  X  (8  —  x)  (x  -f  7). 

10.  140  A2  +  23  h^~h^=  -  (6.2  -2Sh-  140) 

=  28)  {h  +  5) 

=  62(28- A)  (6  +  5). 

11.  3x3  —  3x4  +  60x2  =  —  3x2(x2  —  X  —  20) 

=  —  3  x2  (x  —  5)  (x  +  4) 

=  3x2  (5  —  x)  (x  +  4)^ 

12.  32  a2x2  +  2  a2  -  10  a^x  =  2  a2  (10  x2  -  8  x  +  1)  =  2  a2  (4  x  -  1)2 

13.  4  ay'^x^  —  40  ay^x  +  100  ay^  =  4  ay^  (x2  —  10  x  +  25) 

=  4  ay2  (3;  _  5)  (3;  _  5), 

14.  3  x4  —  3  x3  +  3  x2  —  3  X  =  3  X  (x3  —  x2  +  X  —  1) 

=  3  X  [x2  (x  —  1)  +  (x  —  1)] 

=  3x(x-l)(x2  +  l). 

15.  2  ax3  —  4  ax2  —  12  ax  +  24  a  =  2  a  (x3  —  2  x2  —  0  x  +  12) 

=  2  a  [x2  (x  —  2)  —  0  (x  —  2)] 

=  2a(x  —  2)  (x2  —  0). 

16.  5 xyz  ~  15 2/2  +  10 X2:  —  30 2  =  5 2: {xy  —  3?/  +  2x  —  6) 

=  5  2  [2/  (x  —  3)  +  2  (x  —  3)] 

=  6z{x  ~3){y  2). 
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1.  2x2  +  5x  +  3  =  2x2  +  2x  +  3x  +  3 

=  2  X  (x  +  1)  +  3  (x  +  1) 

=  (2  X  +  3)  (x  +  1 ) . 

2.  3x2  +  5x  +  2  =  3x2  +  3x  +  2x  +  2 

=  3  X  (x  +  1)  +  2  (x  +  1) 

=  (3  X  +  2)  (x  +  1). 
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3.  2x2  —  7x  +  3  =  2a:2  —  6x  —  a:  +  3 

=  2  X  (X  —  3)  —  (x  —  3) 

=  (2x  —  1)  (x  —  3). 

4.  x2  +  6x  +  9=:x2  +  3x  +  3x  +  9 

=  X  (x  +  3)  +  3  (x  +  3) 

—  {x  -|-  3)  (x  3). 

5.  3x2  +  8x  +  4=i3x2  +  6x4-2x  +  4 

=  3  X  (x  +  2)  +  2  (x  +  2) 

=  (3  X  +  2)  (x  +  2) . 

6.  5x2  —  8x  +  3  =  5x2  —  5x  —  3x+-3 

=  5x(x  —  1)  —  3(x  —  1) 

=  (5x  -  3)(x  -  1). 

7.  9x2  +  18x  +  8  =  9x2  +  12x  +  6x  +  8 

=  3  X  (3  X  +  4)  -f  2  (3  X  +  4) 
=:  (3x  +  2)  (3x  +  4). 

8.  7  x2  +  9  ax  +  2  a2  7  a:2  4-  7  ax  +  2  ax  4-  2  a2  . 

=  7  X  (x  4-  a)  4-  2  a  (x  4-  a) 

=  (7  X  4-  2  a)  (x  +  a). 

9.  4  x2  4- 16  X  4- 15  =  4  x2  4-  6  X  4- 10  X  4-  15 

=  2  X  (2  X  4-  3)  4-  5  (2  X  4-  3) 
=  (2x  4-  5)  (2x  4-  3). 

10.  2  x2  —  3  X  —  2  =  2  x2  4-  X  —  4  X  —  2 

=  X  (2  X  4-  1)  —  2  (2  X  4- 1) 

=  (X  -  2)  (2x  4-  1). 

11.  2x2  — X  — 3  =  2x2  4-2x  — 3x— 3 

=  2  X  (x  4-  1)  —  3  (x  4-  1) 

=  (2  X  —  3)  (x  4-  1). 

12.  4x2  -  7x  -  15  =  4x2  -  12x  4- 5x  -  15 

=  4  X  (x  —  3)  4-  5  (x  —  3) 

=  (x  —  3)  (4x  4-  5). 

13.  3x^4-  7x2  -  6  =  3.^4  _  2^2  4-  9x2  -  6 

.  =  x2  (3  x2  -  2)  +  3  (3  x2  -  2) 

=  (x2  4-  3)  (3x2  _  2). 

14.  3  x2  4-  5  xy  —  2  ?/2  =  3  x2  4-  6  X2/  —  xy  —  2  y2 

=  3  X  (x  4-  2  y)  -  y  (x  4-  2  2/) 
=  (3x  -  ?/)(x  4-2?/). 

15.  3  x2  —  X  —  2  =  3  x2  —  3  X  4-  2  X  —  2 

=  3  X  (x  —  1)  4-  2  (x  —  1) 

=  (3x  4-  2)(x  -  1). 

16.  2x2  —  5x  —  3  =  2x2  —  6x4-iC  —  3 

=  2  X  (x  —  3)  4-  (x  —  3) 

=  (2x4-1)(«-3). 
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17.  2  £c2  +  ajz  —  3  2:2  =  2  x2  +  3  xz  —  2  CC2  —  3  22 

=  X  (2  X  +  3  z)  —  2  (2  X  +  3  z) 

=  (x  —  z)  (2x  +  3z). 

18.  6  x2  -  X  -  2  =  6  x2  —  4  X  +  3  X  —  2 

=.  2  X  (3  X  —  2)  +  (3  X  —  2), 

=  (2x  +  l)(3x-2). 

19.  25  x2  —  20  X  +  3  =  25  x2  —  15  X  —  5  X  +  3 

=  5x(5x  -  3)  -  (5x  -  3) 

=  (5x  —  3)  (5x  —  1). 

20.  49  x2.—  21 X  +  2  =  49  x2  —  7  X  —  14  X  4-  2 

=  7x(7x  -  1)  -  2(7x  -  1) 

=  (7x  -  2)(7x  -  1). 

21.  36x2  _  36x  +  5  =  36x2  _  30x  -  6x  +  5 

=  6  X  (6  X  —  5)  —  (6  X  —  5) 

=  (6x-5)  (6x-l). 

22.  6  x^  +  13  x2  +  6  =  6  x^  +  9  x2  +  4  x2  -f  6 

=  3x2(2x2  +  3)  +  2(2x2  3) 

=  (3x2 +  2)  (2 x2  +  3). 

23.  9  X®  —  6  x®  —  8  =  9  X®  —  12  x^  +  6  x^  —  8 

=  3  x^  (3  x^  —  4)  +  2  (3  X®  —  4) 

=  (3x®  +  2)  (3x®  —  4), 

24.  5x2  +  2x  -  16  =  5x2  +  iqx  -  8x  -  16 

=  5  X  (x  +  2)  —  8  (x  +  2) 

=  (5x  —  8)  (x  +  2). 

26.  3x2-llx-20  =  3x2-15x  +  4x-20 

=  3  X  (x  —  5)  +  4  (X  —  5) 

=  (3x  +  4)(x  -  5). 

26.  5  x^  +  18  x2y  +  16  2/2  =  5  x^  +  10  x‘^y  +  8  x^y  +  16  ?/2 

=  5  x2  (x2  +  2  2/)  +  8  ?/  (x2  +  2  2/) 
=  (5  x2  +  8  2/)  (x2  +  2  y). 

27.  6x2  23x  -  55  =  6x2  _  lOx  +  33x  -  55 

=  2x(3x-5) +  ll(3x-5) 

=  (2x  +  ll)(3x  -  5). 

28.  6  X®  +  23  X®  +  21  =  6  X®  +  9  x®  +  14  x®  +  21 

=  3x3(2x®  +  3)  +  7(2x3 +  3) 

=  (3x®+  7)  (2x3 +  3). 

29.  10x2-7x-12  =  10x2-15x  +  8x-12 

=  5  X  (2  X  —  3)  +  4  (2  X  —  3) 

=  (5x  +  4)  (2x  —  3). 

30.  4  c2  +  11  cgr  —  3  (/2  =  4  c2  +  12  —  eg'  —  3  3^2 

=  4  c  (c  +  3  gr)  -  gr  (c  +  3  gr) 

=  (4c-gr)  (c  +  3gr). 
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31.  8  +  26  xy  +  15  =  8  +  6  xy  +  20  X?/  +  15 

=  2x(4x  +  3y)  +  5y(4x  +  3y) 
=  (2x  +  5y)(4x  +  3y). 

32.  35  x^  -f-  22  X  3  =  35  x^  -|- 15  x  -t-  7  x  4-  3 

=  5x(7x  +  3)  +  (7x  +  3) 

=  (7x  +  3)  (5x  +  1). 

33.  14  x2  —  X  —  3  =  14  x2  —  7  X  +  6  X  —  3 

=  7  X  (2  X  —  1)  +  3  (2  X  —  1) 
=r(7x  +  3)  (2x-l). 

34.  21  x4  -  x2  -  2  =  21  x4  -  7  x2  +  6  x2  -  2 

=  7x2(3x2  -1)  +  2(3x2 -1) 

=  (7x2 +  2)  (3x2 -1). 

35.  22x2  _  3x  -  7  =  22x2  +  llx  -  14x  -  7 

=  llx(2x  +  1)  -  7(2x  +  1) 

=  (llx-  7)(2x  +  l). 

36.  18  x2  +  65  X  +  7  =  18  x2  +  2  X  +  63  X  +  7 

=  2x(9x  +  1)  +  7(9x  +  1) 

=  (2x  +  7)  (9x  +  1). 

37.  26x2  +  9x  -  2  =  26x2  +  I3x  -  4x  -  2 

=  13  X  (2  X  +  1)  —  2  (2  X  +  1) 

=  (13x  -  2)  (2x  +  1). 

38.  14x2  -  39x  +  10  =  14x2  -  35x-  4x  +  10 

=  7  X  (2  X  -  5)  -  2  (2  X  -  5) 

=  (7x  -  2)(2x  -  5). 

39.  35  x2  -  39  X  -  36  =  35  x2  -  60  X  +  21 X  -  36 

=  5x(7x-12)  +  3(7x-12) 

=  (5x  +  3)(7x  -  12). 

40.  42x2  -  9x-6  =  3(14x2  -3x-  2) 

=  3  (14  x2  —  7  X  +  4  X  —  2) 

'  =3[7x(2x-l)  +  2(2x-l)] 

=  3(2x-l)(7x  +  2). 
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1.  4 ax2  +  8ax  +  3a  =  a(4x2  +  8x4-3) 

=  a  (4  x2  +  6  x^+  2  X  +  3) 

=  a  [2  X  (2  X  4-  3)  +  (2  X  +  3)] 
=  a(2x  4-  1)  (2  X  4-  3). 

2.  2  C2x2  4-  C2x  —  3  C2  zz:  c2  (2  x2  4-  X  —  3) 

=  c2  (2  x2  4-  3  X  —  2  X  —  3) 

=  c2  [x  (2  X  4-  3)  -  (2  X  4-  3)] 
=  c2(x  -  l)(2x  4- 3). 
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3.  48  ax^  —  120  ax^  +  75  a  =  3  a  (16  —  40x^  -j-  25) 

r=  3a(4a:2  -  5)(4x2  -  5).. 

4.  18c2£?  -  30cd  -  28d  =  2d(9c2  -  15c  -  14) 

=  2d (9c2  -  21c  +  6c  -  14) 

=  2d [3c (3c  -  7)  +  2 (3c  -  7)] 

=  2d(3c  +  2)(3c  -  7). 

5.  X^  +  X^  —  110x2  _  ^2  (3^2  +  X  —  110)  =  x2  (x  +  11)  (x  —  10). 

6.  75x3  +  60x2  +  12x  =  3x(25x2  +  20x  +  4)  =  3x(5x  +  2)(5x  +  2). 

7.  4  x2y2  _  4  xy2  _  120  =  4  (x^  —  x  —  30)  =  4  2/2  (x  —  6)  (x  +  5). 

8.  70  x3  -  85  x^?y  -  30xy^  =  5x(14x^  -  17  xy  -  6  y^) 

=  5x  (14  x2  —  21  x?/  +  4  X2/  —  6  y‘^) 

=  5  X  [7  X  (2  X  —  3  2/)  +  2  2/  (2  X  —  3  2/)] 

=  5  X  (7  X  +  2  2/)  (2  X  —  3  2/). 

9.  •  18  x3  —  39  x2  -f-  18  X  =  3  X  (6  x2  —  13  X  +  6) 

=  3x(6x2  —  9x  —  4x  +  6) 

=  3x[3x(2x  -  3)  -  2(2x  -  3)] 

=  3  X  (3  X  —  2)  (2  X  —  3). 

10.  36  x^  —  6  x3  —  12  x2  =  6  x2  (6  x2  —  X  —  2) 

=  6  x2  (6  x2  —  4  X  +  3  X  —  2) 

=  6  x2  [2  X  (3  X  —  2)  +  (3  X  —  2)] 

•  =  6x2(3x— 2)  (2x  +  1). 

11.  4 x^  —  20 x3  —  24 x2  =  4  x2(x2  —  5 x  —  6)  =  4  x2  (x  —  6)  (x  +  1). 

12.  5  cix2  -j-  5  (XX  “I”  5  (X  —  5  (x2  x  !)• 
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1.  =  h)  {k-h).  6.  1  -  4  a2  =  (1  +  2  a)  (1  -  2  a). 

2.  ^2  _  1  =  (/i  +  1)  (/i  _  1).  7.  4  a2  -  9  rr  (2  a  +  3)  (2  a  -  3). 

3.  A:2  -  4  =  (fc  +  2)  {k  -  2).  8.  25  -  x2  =  (5  -  x)  (5  +  x). 

4.  —  x2  =  (a2  +  x)  {a^  —  x).  9.  —  81  =  {h^  +  9)  {h^  —  9) 

5.  1  —  a2  =  (1  +  a)  (1  —  a).  =  {h'^  +  9)(^  +3) (A  —  3). 

10.  16  x4  -  25  =  (4  x2  +  5)  (4  x2  -  5). 

11.  36  c8  -  49  d8  =  (6  c4  +  7  d^)  (6  c^  -  7  d^). 

12.  ^254  _  121  =  (a62  +  11)  (a62  _  H). 

13.  100  -  2®  =  (10  +  z^)  (10  -  z^). 

14.  x^  —  y^  =  (x2  +  2/2)  (x2  —  2/2)  =  (x2  +  2/2)  (x  +  x)  (x  —  y) 

15.  64  ¥  -  169  =  {Sh^  +  13)  (8  M  -  13). 

16.  a8  -  63  =  (a^  +  6^)  {a^  -  ¥) 

=  (a4  +  64)  (a2  +  62)  {a^  -  62) 

=  (a4  +  64)  (a2  +  62)  {a  +  6)  (a  —  6). 

17.  1  -  16x4  =  (1  +  4x2)  (1  _  4a;2)  =  (1  +  4x2)  (1  +  2x)(l  -  2x). 

18.  16  x4  —  2/3  =  (4  x2  +  2/4)  (4  x^  —  2/4)  =  (4  x2  +  y^)  (2  x  4-  y^)  (2  x  —  y% 
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19.  xi®  —  2/1®  =  (x®  +  2/®)  (ic®  —  y^) 

=  (x®  +  2/®)  (x4  +  y^)  {x^  —  y^) 

=  (x®  +  y®)  (x^  +  2/^)  (x2  +  2/2)  (x2  -  2/2) 

=  (x®  +  2/®)  (x^  +  2/^)  (x2  +  2/2)  (x  +2/)  (x  —  2/). 

20.  xi®  —4  2/1®  =  (x®  +  2  2/®)  (X®  —  2  2/®). 

21.  144  a264  _  9  :::.  9  (4  a62  +  i)  (4  ab‘^  -  1). 

22.  196  -  xiy®  =  (14  +  x22/3)  (14  -  x‘^y^). 

23.  225  a4  -  16  6®ci2  =  (15  a2  +  4  ¥c^)  (15  a2  _  4 

24.  x2«  —  2/2  =  (x«  +  2/)  (x'*  —  y). 

^  25.  X2  -  2/4«  =  (x  +  2/2”)  (x  -  ?/2«). 

26.  a4«  =  (a2«  +  6)  (a2'^  -  b). 

27.  a®”  -  b-»  =  (a®”  +  5”)  (a®”  -  6”). 

28.  a4«  -  6®«  =  (a2«  +  6®«)  (a2«  -  6®"), 

29.  4x2«  -  2/^1”  =  (2x”  +  2/2”)  (2x”  —  2/2”). 

30.  9x2”  42/®”  =  (3x”  +  22/®”)(3x”  —  22/®”). 

31.  (a  +  6)2  —  4  =  (a  +  &  +  2)  (a  +  6  —  2). 

32.  (x  —  y)^  —  4  c2  =  (x  —  2/  +  2  c)  (x  —  2/  —  2  c). 

33.  (a  —  2  6)2  —  9  x2  =  (a  —  2  6  +  3  x)  (a  —  2  6  —  3  x). 

34.  4  (x  +  2/)’^  —  1  =  (2  X  +  2  2/  +  1)  (2  X  +  2  2/  —  1). 

35.  25  (3  6  -  c)2  -  64  =  (15  6  -  5  c  +  8)  (15  6  -  5  c  -  8). 

37. -  81  -  (X  -  2/)2  =  [9  +  (X  -  2/)]  [9  -  (X  -  2/)] 

=  (9  +  X  -  2/)  (9  -  X  +  y). 

38.  4  a2  —  (2  X  4-  2/)^  =  [2  a  +  (2  X  +  2/)]  [2  a  —  (2  X  +  2/)] 

=  (2  a  +  2  X  +  2/)  (2  a  —  2  X  —  2/). 
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1.  (a  —  6)2  —  9  x2  =  (a  —  6  +  3  x)  (a  —  6  —  3  x). 

2.  16  2/2  -  (/i  +  2  fc)2  z=  [4  2/  +  (/i  +  2  A:)]  [4  2/  -  (6  +  2  A:)] 

=  (4  2/  4-  6  +  2  A:)  (4  2/  —  /i  —  2  A:). 

3.  25  a4  -  (2  6  -  3  c)2  =  [5  a2  4-  (2  6  -  3  c)]  [5  a2  -  (2  6  -  3  c)] 

=  (5  a2  4-  2  6  -  3  c)  (5  a2  -  2  6  4-  3  c). 

4.  49x®  -  (7  c  -  2  (i)2  =  [7  x®  4-  (7  c  -  2  d)]  [7  x®  -  (7  c  -  2  d)] 

=  (7  X®  4-  7  c  -  2  d)  (7  X®  -  7  c  4-  2  d). 

5.  l-(57i-3A:)2z^[l  +  (5/i  -  3  A:)]  [1  -  (5^  -  3A:)] 

=  (1  +  5yii_3/b)(l  -5  7i4-3A:). 

7.  (a  -  6)2  -  (a  4-  6)2  =  [(a  -  6)  4-  («  4-  6)]  [{a  -  6)  -  (a  4-  6)] 

=  (a  —  64-ci4-6)(a  —  6  —  a  —  6) 

=  2  a  ( —  2  6) 

=  —  4  a6. 

8.  (a  -  6)2  _  (x  4-  2/)2  =  [(a  -  6)  4-  (x  4-  y)]  [(a  -  6)  -  (x  4-  y)] 

=  (a  -  6  4-  X  4-  y)  (a  -  6  -  X  -  2/). 
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9.  (a  +  2  -  (a  -  3  5)2  =  [(a  +  2  6)  +  (a  -  3  5)]  [(a  +  2  5)  —  (a  -  3  5)] 

=  CL  —  3  5)  (ct  "1-25  —  (X  +  3  5) 

=  (2  a  —  5)  5  5. 

10.  (2  a  -  3  5)2  -  (3  a  -  2  5)2 

=  [(2  a  -  3  5)  +  (3  a  -  2  5)]  [(2  a  -  3  5)  -  (3  a  -  2  5)] 

=  (2a  —  3  5  +  3a  —  2  5)(2a  —  35  —  3a  +  2  5) 

=  {b  a  —  bh)  {  —  a  —  h) 

=  5  (5  —  a)  (a  +  5). 

11.  (5^  +  3fc)2-(2c-9d)2 

=  [(5/i  +  3A:)  +  (2c  -  9c?)][(5A  +  3^)  -  (2c  -  9d)] 

=  (5/i  +  3A:  +  2c  —  9d)(5^  +  3A:  —  2c  +  9d). 

12.  (4  5  -  a)2  -  (7  a  -  6  5)2 

=  [(4  5  -  a)  +  (7  a  -  6  5)]  [(4  5  -  a)  -  (7  a  -  6  5)] 

=  (45  -  a  +  7a  -  65)  (45  -  a  -  7a  +  65) 

=  (6  a  -  2  5)  (10  5  -  8  a) 

=  4  (3  a  —  5)  (5  5  —  4  a). 

13.  4(a  -  25)2  -  (2a;  -  yf 

=  [2  (a  -  2  5)  +  (2  X  -  y)]  [2  (a  —  2  5)  -  (2  X  —  ^)] 

=  (2a  —  45  +  2x  —  2/)(2a  —  45  —  2x  +  y). 

14.  9  (a  +  5)2  -  (2  a  -  5  5)2 

=  [3(a  +  5)  +  (2a  -  55)][3(a  +  5)  -  (2a  -  55)] 

=  (3a  +  35  +  2a  —  5  5)(3a  +  35  —  2a  +  5  5) 

=  (5a  —  2  5)  (a  +  8  5), 

16.  (a  -  2  5)2  -4  (a  +  5)2 

=  [(a  —  2  5)  +  2  (a  4-  5)]  [(a  —  2  5)  —  2  (a  +  5)] 

=  (a  —  25  +  2a  +  2  5)(a  —  25  —  2a  —  2  5) 

=  3a(— a  —  4  5) 

=  —  3a(a  +  4  5). 

17.  x2  -f  2  ax  +  a2  —  2/2  =  (x  +  a)^  —  2/^  =  (a;  +  a  —  2/)  (x  +  a  +  y). 

18.  x2  +  2  X  +  1  —  4  2:2  =  (x  +  1)2  —  4  2:2  —  (x  +  1  +  2  z)  (x  +  1  —  2  2). 

19.  c2  —  2  cd  +  d2  —  16  a2  =  (c  —  d)2-—  16  a2  =  (c  —  d  +  4  a)  (c  —  d  —  4  a). 

20.  4  x2  -  12  cx  +  9  c2  -  25  2/2  =  (2  X  -  3  c)2  -  25  ?/ 

=  (2x  —  3c  +  5  2/)(2x  —  3c  —  52/). 

21.  x2  —  2/2  —  2  ax  +  ci2  =  x2  —  2  ax  +  a2  —  2/2 

=  (x  —  a)2  —  2/2 

=  (x  -  a  +  2/)  (x  -  a  -  2/). 

22.  fc2  —  _  4  4-  4  7i2  =  A:2  —  4  +  4  52  —  gr* 

=  (fc  -  2  A)2  -  ^4 
=  (^  -  2  7i  4-  ^2)  _  2  7i  -  ^2). 

23.  6  X2/  —  c2  4-  9  x2  4-  2/2  =  9  x2  4-  6  X2/  4-  2/2  _  c2 

=  (3x  4-  2/)2  —  c2 
=  (3  X  4*  2/  —  c)  (3  X  4*  2/  4"  c)* 
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24.  12  a6  -  4 +  4 52  _j.  9  ^  9 _|.  12  a6  +  4 62  -  4/i2 

=  (3  a  +  2  6)2  -  4  ^2 

=  (3  a  +'2  6  —  2  6.)  (3  a  +  2  6  +  2  6). 

26.  1  —  4  ax  +  4  a2a:2  —  ^2  _  ^i  _  2  ax)2  — 

=  (1  —  2  ax  -h  x)  (1  —  2  ax  —  x). 

26.  4c2-  20cci  +  26^2  -  9d^  ={2c  -  3d)^  -  (3^2)2 

=  (2c  -  5d  +  3d2)  (2c  -  5d  -3^2). 

27.  9  d2  _  25  a2  -  6  cd  +  c2  =  9  d2  _  6  c(Z  +  c2  -  25  a2 

=  (3  (?  -  c)2  -  25  a2 
=  (3d  —  c  +  5a)(3d  —  c  —  5a)» 

29.  a2  —  62  —  2  6c  —  c2  =  a2  —  (62  +  2  6c  +  c2) 

=  a2  —  (6  c)2 

=  (a  +  6  +  c)  (a  —  6  —  c). 

30.  *2  _  c[2  _  2  ac  —  c2  =  x2  —  (a2  +  2  ac  +  c2) 

=  x2  —  (a  +  c)2 
=  (x  +  a  4-  c)  (x  —  a  —  c). 

31.  2/2  _  52  4.  4  5c  —  4  c2  =  ?/2  —  (62  —  4  6c  +  4  c2) 

=  y2  _  (6  -  2  c)2 
=  (2/  -  6  +  2  c)  (2/  +  6  -  2  c). 

32.  2  6c  —  c2  —  62  +  _  ^52  —  2  6c  +  c2) 

=  a'*  —  (6  —  c)2 
=  (a2  —  6  +  c)  (a2  +  6  —  c). 

33.  9  x2  —  4  2/^  —  —  4  a2/  =  9  x2  —  (4  2/^  +  4  ay  +  a2) 

=  9  x2  —  (2  2/  +  a)2 
=  (3x  —  22/  —  a)(3x  +  22/  +  a). 

34.  6  X  +  9  2/^  —  9  —  x2  =  9  2/^  —  (x2  —  6  X  +  9) 

=  9  2/^  —  (x  —  3)2 

—  i^y  —  X  +  3)  (3  2/  +  2;  —  3). 

35.  4  6c  4-  1  -  4  c2  -  62  =  1  -  (62  -  4  6c  +  4  c2) 

=  1  _  (6  -  2  c)2 
=  (1  —  6  +  2  c)  (1  4- 6  —  2  c). 

36.  4  6c  —  4  62  +  4  X®  —  c2  =z  4  X®  —  (4  62  —  4  6c  4-  c2) 

=  4  x6  -  (2  6  -  c)2 
=  (2  x^  —  2  6  4-  c)  (2  x^  4-  2  6  —  c). 

38.  a2  4-  2  a6  4-  62  —  c2  —  2  ccZ  —  d!2 

=  (a2  4-  2a6  4-  62)  -  (c2  4-  2  cd  4-  d^) 

=  {a  +  6)2  -  (c  4-  d)^ 

—  (a  4“  6  4”  c  “t"  d^  (a  4"  6  —  c  —  c?). 

39.  9A:2  -6hk  +  -  4c^  -  4:cd  -  d‘^ 

=  (9  A:2  -  6  M  4-  h^)  -  (4  c2  4-  4  cd  4-d^) 

=  {3k-hf-{2c  +  d)2 
=  (3k  —  h  —  2c  —  d){3k  —  h  +  ^c  +  d). 
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40.  —  1  +  2/2  —  +  2 4-  2  a  =  (^2  -I-  2  xy  —  2  a  +  1) 

=  (X  +  2/)2  -  (a  -  1)2 
=  (x  +  ^  -  a  +  1)  (x  +  ?/  +  a  -  1). 

41.  1  +  2  6c  4-  2  a  —  c2  —  62  ^  ^  2  a  +  1)  —  (62  —  2  6c  +  c2) 

=  (a  4-  1)2  -  (6  -  c)2 
—  (ci  A  1  4"  6  —  c)  (ci  “hi  —  6  4"  c). 

Page  117  , 

1.  x^  —  X  =  x(x2  —  1)  =  x(x  4-  1)  (ic  —  1). 

2.  x4  -  2  x2  4-  1  =  (x2  -  1)2  =  (X  4-  1)  (X  +  1)  (X  -  1)  (X  -  1). 

3.  x8  -  2  x4  4-  1  =  (x4  -  1)2 

=  (x2  +  1)  (x2  -  1)  (x2  4-  1)  (x2  -  1) 

=  (x2  +  1)  (x2  4-  1)  (x  4-  1)  (x  4-  1)  (X  -  1)  (x  -  1).  - 

4.  x^  —  8  x^  4-  IG  X  =  X  (x^  —  8  x2  4-  16) 

=  X  (x2  —  4)  (x2  —  4) 

=  X  (x  +  2)  (x  —  2)  (x  4-  2)  (x  —  2). 

5.  x^  —  X  =  X  (x^  —  1) 

=  X  (x2  4- 1)  (x2  -  1) 

=  X  (x2  4-  1)  (x  4-  1)  (x  —  1). 

6.  X^O  —  x2  =  x2  (x®  —  1) 

=:  x2  (x^  4-  1)  (x^  —  1) 

=  x2(x‘‘  4-  l)(x2  +  l)(x2  -1) 

=  x2  (x^  4-  1)  (x2  +  1)  (x  4-  1)  (x  —  1). 

7.  x4  -  10x2  +  9  =  (x2  -  1)  (x2  -  9)  =  (X  4- 1)  (X  -  1)  (X  +  3)(x  -  3). 

8.  x^  —  13  x2  4-  36  =  (x2  —  9)  (x2  —  4)  =  (x  4-  3)  (x  —  3)  (x  4-  2)  (x  —  2). 

9.  3  a2x4  —  12  a^x2  4- 12  a®  =  3  (x^  —  4  4-  4  #) 

==  3  a2  (x2  _  2  a2)  {x2  -  2  a2). 

10.  18  a2x2  —  24  a-x  —  10  a2  =  2  a2  (9  x2  —  12  x  —  5) 

=  2a2(9x2  _  I5x  4-  3x  -  5) 

=  2a2[3x(3x  -  5)  4- (3x  -  5)]  - 
=  2  a2(3x  4- 1)  (3x  —  5). 

11.  3x4  -  15x2  4- 12  =  3(x4  -  5x2  4- 4) 

=  3  (x2  -  1)  (x2  -  4) 

=  3  (x  -f  1)  (x  —  1)  (x  -f  2)  (x  —  2). 

12.  12  a  —  39  ay  —  51  a?/2  =  3  a  (4  —  13  ^  —  17  y'^) 

=  3  a  (4  —  17  y  4-  4  y  —  17  ?/2) 

=  3a[(4- 17  2/) -1-2/(4-17  2/)] 

=(3a(4-17  2/)(l4-2/). 

13.  4  w®  4-  48  n2  —  28  )i4  =  4  n2  (?i4  _  7  7^2  12) 

=  4  ri2  (?i2  —  3)  ()i2  _  4) 

=  4  7i2  (n2  —  3)  (n  4-  2)  (n  —  2). 
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14.  16ic4  +  8x2  -  3  =  16x4  +  12cc2  _  4a;2  _3 

=  4x2(4x2  +  3)  -  (4x2  +  3) 

=r  (4x2  -  1)  (4  x2+  3) 

=  (2x  +  l)  (2x-l)(4x2  +  3). 

15.  —  a  +  — ■  6  =  a  (a2  —  1)  +  6  (a^  —  l) 

=  (a  +  6)  (a2  _  1) 

=  (a  +  6)  (a  +  1)  (a  —  1). 

16.  x^  —  x2  —  4  X  +  4  =  x2  (x  —  1 )  —  4  (x  —  1) 

=  (x  —  1)  (x2  —  4) 

=  (x  —  1)  (x  +  2)(x  —  2), 

17.  3  +  3  a2  -  27  a  -  27  =  3  (a3  +  a2  _  9  _  9) 

=  3  [a2  (a  +  1)  —  9  (a  +  1)] 

=  3(a  +  l)(a2  _  9) 

=  3  (ci  -{-  1)  (ot  -f"  3)  (ci  —  3). 

18.  2 a^b  +  3 a^b  —  Sab  —  12b  =  b{2a^  +  Sa^  —  Sa  —  12) 

=  6  [a2  (2  a  +  3)  —  4  (2  a  +  3)] 

=  6(2  a  +  3)  (a2  -  4) 

=  6(2  a  +  3)  (a  +  2)  (a  -  2). 

19.  4  a2  —  a4  _|_  81  4.  10  q2x  —  36  a  —  25  x2 

=  (4  a2  —  36  a  +  81)  —  (a^  —  10  a^x  +  25  x2) 

=  (2  a  -  9)2  -  (a2  -  5  x2)2 
=  (2  a  —  9  —  a2  4.  5  x)  (2  a  —  9  +  a2  —  5  x). 

20.  12  c<P  —  6  a^x  —  a®  +  4  c2  +  9  #  —  9  x2 

=  (4  c2  +  12  cd^  +  9  #)  —  (a®  +  6  X  +  9  x2) 

=  (2c  +  3d3)2-(a3  +  3x)2 
=  (2  c  +  3  #  —  a3  —  3  x)  (2  c  +  3  (^3  +  a®  +  3  x). 
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1.  x3  +  1  =  (X  +  1)  (x2  -  X  +  1).  4.  27  +  63  =  (3  +  6)  (9  -  36  +  62). 

2.  x3-l=(x-l)(x2  +  x  +  l).  5.  64x3  -  l=:(4x-l)  (16x2 +  4x  +  l). 

3.  a3  —  8  =  (a  —  2)  (a2  -j-  2  a  +  4),  6.  x^  —  =  {x  —  y‘^)  (x2  +  xy^  +  y^). 

7.  x3  +  8  7/3  =  (x  +  2  ?/) (x2  —  2  X?/  +  4 

8.  x3  +  ?/®  =  (x  +  ?/3)  (x2  —  xy3  4. 

9.  8  x3  -  27  ?y3  =  (2  X  -  3  y)  [(2  x)2  +  (2  x)  (3  ?y)  +  (3  y^] 

=  {2  X  —  3  ?/)  (4x2  +  6x7/  +  9.^2). 

10.  27  a3  +  64  63  =  (3  a  +  4  6)  (9  -  12  a6  +  16  62). 

11.  1257/3  -1-  8x3  =  (57/  +  2x)  (25^/2  _  10X7/  +  4x2). 

12.  216  -  27  x3  =  27  (8  -  x®)  =  27  (2  -  x)  (4  +  2  x  +  x2). 

13.  X®  +  7/2  =  (X2  +  7/3)  (x4  —  X^y^  +  7/®). 

14.  a®  +  6®  =  (a2  +  62)  (a^  -  aW-  +  64). 

15.  a®  —  6®  =  (a®  —  6®)  (a®  +  6®) 

=  {a  —  b)  (a2  +  a6  +  62)  (a  +  6)  (a2  —  a6  +  62). 
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16.  X®  —  64  =  (x^  +  8)  (x^  —  8) 

=  (x  +  2)  (x2  —  2  X  +  4)  (x  —  2)  (x2  +  2x  +  4). 

17.  64  X®  +  1  =  (4  x2  +  1)  (16  x4  -  4  x2  4- 1). 

18.  1  -  64 X®  =  (1  -  8x3)  (1  +  8x3) 

=  (1  -  2x)(l  +  2x  +  4x2)  (1  +  2x)(l  -  2x  +  4x2). 

19.  a®6®  -  64  =  -  8)  {am  +  8) 

=  {db  —  2)  {am  +  2  a6  +  4)  {ah  +  2)  {am  —  2  a6  +  4). 

20.  xl2  +  2/12  _  +  (2/4)3  _  ^2^4  2/4)  {x^  —  X'^y^  +  7/3). 

21.  27  x27  -  1  =  (3  x9)3  _  13  =  (3  x9  -  1)  (9  xi8  +  3  x9  +  1). 

22.  fci2  —  2/®  =  (A:®  +  2/®)  (A:®  —  y^) 

=  [(/c2)3  +  2/3]  [(A:2)3  _  2/3] 

=  (A:2  +  y)  {k^  -  khy  +  y^)  {r-  -  2/)  (A:4  +  k^y  +  2/2). 

23.  x3«  +  1  =  (x2«  —  x“  +  1)  (x“  +  1). 

24.  x3«  —  2/3“  =  (x“  —  2/”)  (x2“  +  x“2/“  +  ?/2«). 

25.  x3“  +  2/®“  =  (x“  +  2/'^“)  (x2“  —  x“?/2“  +  2/4“). 

26.  8  X®  “  —  2/9  “  =  (2  x2“)3  —  (2/3  “)3  =  (2  x2“  —  2/3“)  (4  x4“  +  2  x2“y3a  _j_  2/®“). 

27.  27x3”*  -  64  =  (3x"«  -  4)  (9x2”*  ^  12  x"*  +  16). 
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1.  X®  +  2  x3  +  1  =  (x3  +  1)  (x3  +  1) 

=  (X  +  1)  (X2  —  X  +  1)  (X  +  1)  (X2  —  X  +  1). 

2.  X®  —  2  x32/3  +  2/®  =  (x3  —  2/3)  (x3  —  2/3) 

=  (x  -  2/)  (x2  +  X2/  +  2/2)  (x  -  y)  (x2  +  X2/  +  2/2). 

3.  x4  +  X  =  x(x3  +  1)  =  x(x  +  1)  (x2  —  X  +  1). 

4.  X®  —  ic2  —  x2  (x3  —  1)  =  x2  (x  —  1)  (x2  +  cc  +  1), 

5.  8  x3  -  64  =  8  (x3  -  8)  =  8  (X  -  2)  (x2  +  2  X  +  4). 

6.  8  X®  +  216  x3  =  8  x3  (x3  +  27)  =  8  x®  (x  +  3)  (x2  -  3  x  +  9). 

7.  X®  —  x32/2  —  xHj^  +  2/®  x3  (x2  —  2/2)  —  2/3  (x2  —  2/2) 

=  (x3  -  2/3)  (x2  -  2/2) 

=  (x  -  2/)  (x2  +  xy  +  2/2)  (x  +  2/)  (X  -  2/). 

8.  X®  +  X®  +  8  x2  +  8  =  x3  (x2  +  1)  +  8  (x2  +  1) 

=  (x3  +  8)  (x2  +  1) 

=  (x  +  2)  (x2  —  2  X  +  4)  (x2  +  1). 

9.  x^  —  x4  —  16  x®  +  16  =  x4  (x®  —  1)  —  16  (x®  —  1)  ‘ 

=  (x4  -  16)  (x3  -  1) 

=  (x2  +  4)  (x2  -  4)  (x®  -  1) 

=  (x2  +  4)  (x  +  2)  (x  —  2)  (x  —  1)  (x2  +  X  +  1). 

10.  X®  -  7x3  -  8  =  (x®  +  1)  (x®  -  8) 

=  (x  +  1)  (x2  —  X  +  1)  (x  —  2)  (x2  +  2  X  +  4). 

11.  8  X®  —  3  —  23  x®  =  8  X®  —  24  x®  +  x®  —  3 

=  (x3  -  3)  (2  X  +  1)  (4  x2  -  2  X  +  1). 
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12.  +  a:^  —  a;  —  1  =  (a  +  1)  —  (a:  +  1)  =  (ic  +  1)  (x  —  1)  (x^  +  x  +  1). 

13.  X®  —  x2?/2  =  x2  (x2  +  y)  (x2  —  y). 

14.  x^  +  64  x2  =  x2  (x®  +  64) 

=  X2[(x2)3  +  43] 

=  x2(x2+ 4)(x4-4x2  +  16). 

16.  1  -  3x  +  3x2  -  x3  =  (1  -  x3)  -  (3x  -  3x2) 

=  (1  —  x)  (1  +  X  +  x2)  —  3  X  (1  —  x) 

=  (1  —  x)  (1  +  X  +  x2  —  3  x) 

=  (l-x)  (l-2x  +  x2) 

Z3(l-  X)(l  -x)(l  -x). 

17.  x3  +  3  x’^y  +  3  x?/2.  +  ?/3  _  ^^3  +  y^)  +  (.^  x‘^y  4-  3  xy^) 

=  {x  +  y)  (x2  -xy  ?/2)  +  3  X2/  (X  +  ?/) 

=  {x  +  y)  (x2  _  xy  +  ?/2  +  3  xy) 

=  {x  +  y)  (x2  -f  2  x?7  +  ^2) 

=  (X  +  ?/)  (X  +  7)  (X  +  y). 

18.  x3  —  3  x^y  +  3  x?/2  _  _  ^3)  _  ^3  3.2^  _  3  3.^2^ 

-{x-y)  (x2  +  X?/  +  ?/2)  _  3  xy  (x  -  ?/) 

=  {x  —  y)  (x2  +  X7  +  2/^  —  3  x?/) 

=  {x-y)  (x2  -  2  X?/  +  2/^) 

=  {x-y){x-  y)  (x  -  y). 

19.  x3  +  2  x2  +  4  X  4-  8  =  x2  (x  +  2)  +  4  (x  +  2) 

=  (x  4-  2)  (x2  +  4). 

20.  8  —  4  X  4-  2  x2  —  x3  =  4  (2  —  x)  4-  x2  (2  —  x) 

=  (2  —  x)  (4  4-  x2).  _  .  . 

21.  x®  4-  9  x2  4-  27  X  4-  27  =  x3  4-  27  4-  9  x2  4-  27  x 

=  (x  4-  3)  (x2  —  3  X  4-  0)  4-  9  X  (x  4-  3) 

=  (x  4-  3)  (x2  —  3  X  4-  9  4-  9  x) 

=  (x  4-  3)  (x  4-  3)  (x  4-  3). 

22.  x8  -  9x2  4-  27 X  -  27  =  x3  -  27  -  9x2  +  27 x 

=  (x  —  3)  (x2  4-  3  X  4-  9)  —  9  X  (x  —  3) 

=  (x  —  3)  (x2  4-  3  X  4-  9  —  9  x) 

=  (x  -  3)  (X  -  3)  (X  -  3). 

23.  x3  4-  12x2  +  48x  4-  64  =  (x®  4-  64)  4-  (12x2  4-  48x) 

=  (x  +  4)  (x2  —  4  X  4-  16)  +  1 2  X  (x  4-  4) 

=  (x  4-  4)  (x2  —  4  X  4-  16  4- 12  x) 

=  (x  4-  4)  (x2  +  8  X  4- 16) 
i=i  (x  4-  4)  (x  4-  4)(x  +  4). 

24.  64  —  48  X  4- 12  x2  —  x®  =  (04  —  x3)  —  (48  x  —  12  x2) 

=  (4  —  x)  (16  +  4  X  4-  x2)  —  12  X  (4  —  x) 

=  (4  -  x)  (16  4-  4  X  4-  _  12  x) 

=  (4  —  x)  (16  —  8  X  4-  a;2) 

=  (4  —  x)  (4  —  x)  (4  —  x). 
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25.  8x8  _  12x2  6x  -  1  =  (8x8  _  1)  -  (12x2  -  6x) 

=:(2x  —  1)(4x2  4-2x  +  1)— 6x(2x  —  1) 

=  (2x  -  1)8. 

26.  X^  +  x8  +  x2  —  1  =  .x8  (x  +  1)  +  (x  —  1)  (x  +  1) 

=  (x  +  1)  (ic8  +  X  —  1). 

27.  x8  +  a8  +  x2  —  a2  —  (aj  _}.  +  a‘^)  +  (x  +  «)  (x  —  a) 

=  (x  +  a)  (x2  —  ax  +  +  X  —  a). 
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1.  x^  +  16  x2?/2  4-64  2/^  =  (x2  +  8  y‘^)  (x2  +  8  y"^)-. 

2.  4  a^x^  +  4  a2x2  —  120  a2  =  4  a2  (x^  +  x2  —  30)  =  4  a?-  (x^  +  6)  (x 

3.  9  x2  +  27  X  +  14  =  9  x2  +  6  X  4  21 X  4  14 

=  3x(3x4-  2)  4  7(3x  4  2) 

=  (3x  +  7)  (3x  +  2). 

4.  3  x^  4-  x2  —  2  =  3  x^  +  3  x2  —  2  x2  —  2 

=  3x2(x2  4-  1)  _  2(x2  4- 1) 

=  (3x2  -  2)  (x2  4-1). 

5.  3x8  —  75x  =  3x(x2  —  25)  =  3x(x  -f  5)  (x  —  5^^ 

6.  x2  -f  2  a2x2  -4  x2a‘*  =  x2  (1  4-  2  a2  4-  a^)  =  x2  (1  -f  a2)  (1  4-  a2). 

7.  x8  —  27  =  (x  —  3)  (x2  +  3x4-9). 

8.  x2  —  X2;  +  2  xy  —  2  =  X  (x  —  2)  +  2  2/  (x  —  2) 

=  (x  +  2  ?/)  (x  -  2). 

d,  2  ac  --  be  +  G  ad  —  Sbd  =  c  {2  a  —  h)  Sd  {2  a  —  b) 

=  {c  +  Sd)  {2  a  —  b). 

10.  25  x2?/2  +  16  —  40  x^y  =  x^  (25  y^  —  40  xy  +  16  x2) 

=  x2  (5 ?/  —  4  x)  (5  ?/  —  4 x). 

11.  x4  -  15x8  +  56x2  =  x2(x2  -  15x  +  56)  =  x2(x  -  8)(x  -  7). 

12.  9x6  -  6x8  -  35  =  9x6  -  21^3  +  15x8  -  35 

=  3x8(3x8  -  7)  +  5(3x8  -  7) 

=  (3x3  +  5)  (3^.3  _  7). 

13.  a6  -  4096  =  (a3  +  64)  (a8  -  64) 

=  (a  +  4)  (a2  -  4  a  +  16)  {a  -  4)  (a2  +  4  a  +.16) 

14.  a2^  +  2  _1  =  (a*  +  i  +  l)(ax+i  _  1). 

15.  4x4  -  13x22/2  +  Oyi  =  4x4  _  4  a;2^2  _  Q  +  0  y^ 

=  4  x2  (x2  —  7/2^  _  9  y2  (^x^  _  y2^ 

=  (4  X2  —  9  ?/2)  (x2  —  2/2) 

=  (2  X  +  3  y)  (2  X  -  3  ?/)  (x  +  ?/)  (x  -  ?/). 

16.  216  +  x8  =  68  +  a;3  =  (6  +  X) (36  -  6x  +  x2). 

17.  x9  -  512  =  (x8)3  _  83 

=  -  8)  [(^8)2  +  (a;3)  8  +  82] 

=  (x  —  2)  (x2  +  2  X  +  4)  (x6  +  8  x8  +  64). 
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18.  —  4  ?/2  +  0  —  G  X  =  a:2  _  6  2;  _j_  9  _  4  2/2 

=  (X  -  3)2  -  4  ?y2 
=  (x  -  3  +  2  ?/)  (x  -  3  -  2  ?/). 

19.  aA  —  2  aA:  +  2  6^  —  4  =  a  (/i  —  2  /c)  +  2  6  (A  —  2  fc) 

=  (^  —  2  fc)  (a  +  2  b). 

20.  4  x4  -  25  ys  =  (2  x2  +  5  (2  x2  -  5  ?/4) . 

21.  a2  -  25  c2  +  10  a6  +  25  62  =  (a2  4. 10  a6  +  25  62)  _  25  c2 

=  (a  +  5  5)2  -  25  c2 
—  (ci  -j-  5  6  5  c)  (ci  5  6  —  5  c). 

22.  2/6  -  343  =  (2/2)3  _  73  (,^2  _  7)  (^4  +  7  ^2  +  49). 

23.  9x4-9x2-28  =  9x4-21x2  +  12x2-28 

=  3x2(3x2-7)  +  4(3x2-7) 

=  (3x2  +  4)  (3x2-  7). 

24.  9  x22/2  +  39  X2/2  -  30  2/^  =  3  2/^  (3  x2  +  13  x  -  10) 

=  3  2/2  (3  x2  +  15  X  -  2  X  -  10) 

=  3  2/2[3x(x  +  5)  -  2(x  +  5)] 

=  3  2/2 (3 X- 2)  (x  +  5). 

25.  3  x^y'^  +  03x32/2  —  300  y‘^  =  Zy‘^  (x®  +  21  x3  —  100) 

=  3  2/2  (x3  +  25)  (x3  —  4). 

26.  12  -  15a  +  IGx  -  20ax  =  3(4  -  5a)  +  4x(4  -  5a) 

=  (4  -  5  a)  (3  +  4x). 

27.  2  cx  +  3  (Zx  —  2  C2/  —  3  ^2/  =  X  (2  c  +  3  d)  —  2/  (2  c  +  3  d) 

=  (x  -  y)  (2  c  +  3d). 

28.  2/^  —  2  2/22:4  +  28  =  (2/2  -  2:4)  (^2  _  ^4)  =  (2/  +  22)(y  -  2:2)  (2/  +  z‘^){y  -  2:2). 

29.  81  cio  -  64  dio  =  (9  c^  -  8  d^)  (9  c^  +  8  dP). 

30.  100x8  -  220x42/2  +  1212/4  =  (10x4  _11 2/2)  (10x4  -  11 2/2). 

31.  27  2/^  -  512  =  {ZyY  -  S^  =  {Sy  -  8)  (92/2  +  2iy  +  64). 

32.  81  -  16x8  =  (9  +  4x4)  (9  -  4x4)  =  (9  +  4x4)  (3  +  2x2)(3  -  2x2). 

33.  25x4  -  3025x8  =  25x4(1-121x4)  =  25x4(1  +  11x2)  (1  -  11x2). 

34.  16 c7  -  4 c5  -  72 c3  =  4 c3(4 c4  -  c2  -  18) 

=  4  c3  (4  c4  +  8  c2  -  9  c2  -  18) 

=  4c3[4c2(c2  +  2)  -  9(c2  +  2)] 

=  4  c3  (c2  +  2)  (4  c2  -  9) 

=  4  c3  (c2  +  2)  (2  c  +  3)  (2  c  -  3). 

35.  c3  +  c2d  +  3  cd2  +  3  d3  =  c2  (c  +  d)  +  3  d2  (c  +  d)  =  (c2  +  3  d2)  (c  +  d). 

36.  1-18x4  +  81x8  =  (1  -  9x4)  (1  -  9x4) 

=  (l  +  3x2)(l-  3x2)(l  +  3x2)  (1-3x2). 

37.  x4  +  12  x2  -  64  =  (x2  +  16)  (x2  -  4)  =  (x2  +  16)  (x  +  2)  (x  -  2). 

38.  c9  -  512  ci2  =  c»  (1  -  512  c^) 

=  c9  [1  -  (8  c)8] 

=  c9(l  -  8c)(l  +  8c  +  64c2). 

39.  -  fc8«  =  (Zl3a  ^4a)  a  _ 
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40.  a2  -  &4  _  12  ah  +  36  62  =  a2  _  12  ah  +  36  62  -  6^ 

=  (a  -  6  6)2  -  6^ 

=  (a  -  6  6  -  62)  (a  -  6  6  +  62). 

41.  562  +  2166  -  20  62  5/^2  _  47^^:  +  25  66  -  20  62 

=  6  (5  6  —  4  6)  +  56  (5  6  —  4  6) 

=  {56  -  4  6)  (6+  5  6). 

42.  X®  —  —  2  =  _  2)  (x3  +  1)  =:  (x^  —  2)  (x  +  1)  (x2  —  X  +  1). 

43.  2  x2?/2  _  y'i  —  x^  =  —  1  (x^  —  2  x2y2  ^  2/^) 

=  —  1  (x2  -  ?/2)  (x2  —  ?/2) 

=  (?y2  -  a:2)  (x2  -  ?/2) 

=  {y  +  ^){y  -  +  y){x-  y). 

44.  56®  -  9  626  -  9  63  5/i^2  =  (5/^3  +  57i^2)  _  (97^2^  +  96®) 

=  56  (62  +  6-2)  _  9  6  (62  +  62) 

=  (62  +  62)  (56  -  9  6). 

45.  3  x2  -  17  X  +  10  =  3  x2  -  15  X  -  2  X  +  10 

=  3x(x  -  5)  -  2(x  -  5) 

=  (x  —  5)  (3x  —  2). 

46.  9x3”  —  x3”  =  x3«(9x2”  —  1)  =  x3” (3x”  +  l)(3x”  —  1). 

47.  27  a  -  18  a62  -  3  a9  +  3  a64  =z  3  a  (9  -  6  62  -  a8  +  6^) 

=  3a[(9  -  G62  +  64)  -  a®] 

=  3  a  [(3  -  62)2  _  (^8] 

=  3  a  (3  -  62  -  a4)  (.3  _  7,2  +  ^4). 

‘48.  1  +  2x2- 3x4  =  -1(3x4  -  2x2-1) 

=  —  1  (3  x4  —  3  x2  +  x2  —  1) 

=  -  1[3X2(X2  -  1)  +  (X2  -  1)] 

=  -l(x2-l)(3x2  +  l) 

=  -l(x  +  l)(x-l)  (3x2  +  1) 

=  (X  +  1)(1  -  X)  (3X2  4.  1). 

49.  x4  -  x2  -  12  =  (x2  -  4)  (x2  +  3)  =  (X  +  2)  (X  -  2)  (x2  +  3). 

60.  16x4  +  8x2  -  3  =  16x4  -  4x2  +  12x2  -  3 

=  4x2(4x2-l)  + 3(4x2 -1) 

=  (4x2-1)  (4x2 +  3) 

=  (2x  +  l)(2x-l)(4x2  +  3). 

51.  1024  -  64  63  +  6®  =  (32  -  M)  (32  -  6®). 

52.  6262  _  62  _  62  +  1  =  62  (62  -  1)  -  (62  -  1) 

=  (62  -  1)  (7^2  _  1) 

=  (6  +  1>  (6  -  1)  (6  +  1)  (6  -  1). 

63.  12  -  2 6  -  47i2  =  _  2  (2  62  +  6  -  6) 

=  -  2(262  -  36  +  46  -  6) 

=  -2[6(26  -3)  +  2(26-  3)] 

=  -  2(2  6  -  3)  (6  +  2) 

=  2(3  -  2  6)(6  +  2). 
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54.  3  —  ?/2  ^  3  y3  _  ^5  —  (3  _  ^2)  2/3  (3  — 

=  (3  -  2/2)  (1  +  2/3) 

=  (3  -  2/2)  (1  +  2/)  (1  -  2/  +  2/^). 
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1.  x2  -  9  =  0. 
Factoring  the  left  member, 

(x  +  3)  (x  —  3)  =  0. 

Whence  *  x  =  —  3  or  +  3. 

2.  x2  =  16. 

Then 

(x  +  4)  (x  —  4)  =  0. 


Whence 

X  =  —  4  or 

3. 

—  Sx  =  0. 

Then 

o 

11 

CO 

1 

Whence 

X  =  0  or  3. 

4. 

x^  =  7  X. 

Then 

o' 

II 

1 

Whence 

X  =  Oor  7. 

5. 

x2  —  7  X  =  —  12. 

Then 

(X 

1 

CO 

1 

II 

p 

Whence 

X  =  3  or  4. 

6. 

x2  —  X  =  20. 

Then 

(X 

-  5)  (X  +  4)  =  0. 

Whence 

X  =  5  or  — 

7. 

3x2  —  l5x  =  0. 

Then 

3  X  (x  —  5)  =  0. 

Whence 

X  =  0  or  5. 

8. 

6  x2  +  35  X  =  0. 

Then 

5  X  (X  +  7)  =  0. 

Whence 

X  =  0  or  — 

9. 

00 

1 

o 

II 

1 

Then 

(x 

1 

00 

1 

II 

p 

Whence  x  =  8  or  1. 


10. 

12x  -  28  =  -x2. 

Then 

(x  +  14)  (x  —  2)  =  0. 

Whence 

X  =  —  14  or  2. 

11. 

4  x2  =  16  X. 

Then 

4x(x  —  4)  =  0. 

Whence 

X  =  0  or  4. 

12. 

x^  —  a-  =  0. 

Then 

(x  +  a)  (x  —  a)  =  0. 

Whence 

X  =  —  a  or  a. 

13. 

x2  =  962. 

Then 

(x  4-  3  6)  (x  —  3  6)  =  0. 

Whence 

X  =  —  3  6  or  3 1 

14.  x2 

—  2  ax  4^  a2  =  0. 

Then 

(X  ■ 

-  a)  (x  —  a)  =  0. 

Whence 

X  =  a. 

15. 

x2  4_  4  52  _  4  53.^ 

Then 

(X  -  2  6)  (X  -  2  6)  =  0. 

Whence 

X  =  2b. 

16. 

x2  +  ax  +  3  X  +  3  a  =  0. 

Then 

(x 

4~  <^)  (x  4"  3)  —  0. 

Whence 

X  =  —  a  or  —  3, 

17. 

x2  +  6x  =  4  X  4-  4  6. 

Then 

(x 

—  4)  (x  4-  &)  =  0. 

Whence 

X  =  4  or  —  6. 
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18.  ^2  +  ax  +  +  a6  =  0. 

Then 

(x  +  a)  (x  +  &)  =  0. 

Whence  x  =  —  a  or  —  b. 

19.  4x2  +  8x  +  3  =  0. 

Then 

(2x  +  1)  (2x  +  3)  =  0. 

Whence  x  =  —  |  or  — 

20.  9x2  =  3x  +  2. 

Then 

(3x  -  2)  (3x  +  1)  0. 

Whence  x  =  |  or  —  i. 

21.  16x2-12«=10. 

Then 

(4  X  -  5)  (2  X  +  1)  =r  0. 

Whence  x  =  |  or  — 

22.  60x+  24  =  25x2. 

Then 

(5  x  -  12)  (5  X  +  2)  =  0, 

Whence  x  =  or 

28. 

Then 
Whence 


23.  x2  -f  &x  =  0. 

Then  x  (x  +  6)  =  0. 

Whence  x  =  0  or  —  6. 

24.  x2  —  ax  —  5x  =  0. 

Then  v 

X  (x  —  a  —  6)  =  0. 

Whence  x  =  0  or  a  +6. 

25.  x2  +  3x  =  ax. 

Then 

X  (x  +  3  —  a)  =  0. 

Whence  x  =  0  or  a  —  3. 

26.  4x  =  x2+'4. 

Then 

(x  —  2)  (x  —  2)  =  0.  ' 

Whence  x  =  2. 

27.  x3-9x  =  0. 

Then 

X  (x  +  3)  (x  —  3)  =  0. 

Whence  x  =  0,  —  3,  or  3. 


—  3' 

+  x2  =  4  X  +  4. 

(x  +  2)  (x  —  2)  (x  +  1)  =  0. 

X  =  —  2,  2,  or  —  1. 


29.  x^  —  5  x2  +  6  X  =  0. 

Then  x  (x  —  3)  (x  —  2)  =  0. 

Whence  x  =  0,  3,  or  2. 


30.  *  2  x3  -  x2  =  32  X  -  10. 

Then  (x  —  4)  (x  +  4)  (2  x  —  1)  =  0. 

Whence  x  =  4,  —  4,  or  i. 


31.  5x2  +  X®  =  46  +  9x. 

Then  (x  +  3)  (x  —  3)  (x  +  5)  =  0. 

Whence  x  =  —  3,  3,  or  —  5. 

32.  x4- 6x2+ 4  =  0. 

Then  (x  +  2)  (x  —  2)  (x  +  1)  (x  —  1)  =  0. 

Whence  x  =  —  2,  2,  —  1,  or  1. 


33.  9  +  x4=10x2. 

Then  (x  +  3)  (x  —  3)  (x  +  1)  (x  —  1)  =  0. 

Whence  x  =  —  3,  3,  —  1,  or  1. 
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34.  x^-36x^  =  0. 

Then 

x"^  (x  +  6)  (x  —  6)  =  0. 

Whence  x  =  0,  —  6,  or  6. 


35.  x4+ 15x2  =  8x3. 

Then 

x2  (x  -  5)  (x  -  3)  0. 

Whence  x  =  0,  6,  or  3. 


36. 

Then 

Whence 


x^  —  2  x2  +  1  =  0. 

(X  +  1)2  (X  -  1)2=  0. 

X  =  —  1  or  1. 


37.  It  does  not  follow  from  (x  +  1)  (x  —  1)  =  x  —  1  that  x  +  1  =  1,  for  by 
the  condition  of  the  problem  x  —  1  =  0,  and  it  is  not  permissible  to  divide 
each  member  of  an  equation  by  zero. 


Page  126 

1.  Let  n  =  the  number.  5.  Let  n  =  the  number. 

Then  n  =  90,  Then 


or  (n  —  9)  (n  +  10)  =  0. 

Whence  n  =  9  or  —  10. 

,  2.  Let  n  =  the  number. 

Then  —  2  n  =  35, 

^  or  (n  —  7)  (n  +  5)  =  0. 
j  Whence  n  =  7  or  —  5. 

I’  3.  Let  n  =  the  number, 

f  Then  n2  +  2  n  +  5  =  148, 

i  or  (n  -f  13)  {n  —  11)  =  0. 

Whence  =  —  13  or  11. 

I  4.  Let  n  =  the  number. 

Then  4  n2  =  7  n, 

or  n(w  —  I)  =  0. 

Whence  n  =  0  or  I. 

8.  Let 
Then 

or 

Whence 

9.  Let 
Then 
Therefore 
Whence 

and 
Also 
Whence 
and 


{n  +  20)  {n  +  21)  =  930, 
or  (n  —  10)  ()i  +  51)  =  0. 

Whence  7i  =  10  or  —  51. 

6.  Let  n  =  the  number 

Then 

(17  -  n)  (23  -  n)  =  216, 
or  {n  —  35)  (n  —  5)  =  0. 

Whence  n  =  35  or  5. 

7.  Let  n  =  the  number- 

Then 

(27  -  n)  (n  +  21)  =  540, 
or  {n  —  9)  (n  +  3)  =  0. 

Whence  n  =  9  or  —  3. 

n  =  the  number. 


{n  +  15)  (22  -  n)  =  70  +  23  n, 

(n  —  10)  {n  +  26)  =  0. 

n  =  10  or  —  26. 

n  =  the  one  number, 
n  4-  6  =  the  other. 

(n  +  6)2  -  n2  =  120. 

n  =  7, 
n  +  6  =  13. 
w2  —  (n  +  6)2  =  120. 

n  =  —  13, 
n  4-  6  =  —  7. 

The  negative  numbers  are  rejected. 
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10.  Let 

n  =  the  number. 

Then 

9  71^  —  5  72  =  8  72^,  - 

or 

72  (72  —  5)  =  0. 

Whence 

72  =  0  or  5, 

11.  Let 

/  =  the  frontage  in  feet. 

Then 

4/  =  the  depth  in  feet. 

Therefore 

4/2  =  2500, 

or 

if -26)  (/+25)=z0. 

Whence 

/=  25  or  -  25, 

and 

4/  =  100  or  -  100. 

The  negative  lengths,  being  meaningless,  are  rejected. 

12.  Let 

b  =  the  breadth  in  feet. 

Then 

6  6  =  the  length  in  feet. 

Therefore 

6(6 +  6)  =  216, 

or 

(6  +  18)  (6  -  12)  =  0. 

Whence 

6  =  —  18  or  12, 

and 

6  +  6  =  —  12  or  18. 

The  negative  values  are  rejected. 

13.  Let 

ly  =  the  width  in  rods. 

Then 

ly  4-  6  =  the  length  in  rods. 

Therefore 

2y  (ly  +  6)  =  24  •  9, 

or 

(2y  +  18)  (2y  -  12)  =  0. 

Whence 

?y  =  —  18  or  12, 

and 

ty  +  6  =  —  12  or  18. 

The  negative  values  are  rejected. 

14.  Let 

72  =  the  first  number. 

Then 

72  4-  1  =  the  second. 

Hence 

722  4-  (72  4-  1)2  —  145^ 

or 

(72  4-  9)  (72  —  8)  =  0. 

Whence 

72  =  —  9  or  8, 

and 

72  4-  1  =  —  8  or  9. 

Therefore  the  numbers  are  —  9  and  —  8,  or  8  and  9. 

15.  Let 

72  =  the  first  odd  number, 

Then 

72  4-  2  =  the  second. 

Hence 

722  4-  (72  4-  2)2  zn  290, 

or 

(72  +  13)  (72  -  11)  =  0. 

Whence 

72  =  —  13  or  11, 

and  71  +  2  =  —  11  or  13, 

Therefore  the  numbers  are  —  13  and  —  11,  or  11  and  13. 
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16.  Let  n,  n  +  2,  and  n  +  4  represent  the  odd  numbers. 

Then  +  (n  +  2)2  +  {n  +  4)2  :=  251, 
or  {n  4- 11)  {n  —  7)  =  0. 

Whence  n  =  —  11  or  7. 

Therefore  the  numbers  are  —  11,  —  9,  and  —  7  ;  or  7,  9,  and  11. 


17.  Let 
Then 

Whence 

Therefore  n  is  5. 


n  =  the  side  of  the  square  in  inches. 
7i2  +  4  •  8  •  n  =:  185, 

(n  4-  37)  {n  —  6)  =  0. 

n  =  —  37  or  5. 


18.  Let 

Then 


X  =  the  edge  of  the  cube  in  inches. 
6  ic2  =  294, 

(X  -7)(x+7)  =  0. 


Whence  ic  =  7  or  —  7. 

Therefore  the  edge  of  the  cube  is  7  inches. 


19.  Let  d  =  the  depth  in  feet, 

4d  =  the  length  in  feet, 
and  3  d  =  the  width  in  feet. 

Then  2  •  d  •  4d  4- 2  •  d  •  3d  4- 2  •  4d  •  3d  =  608, 
or  (d  -  4)  (d  4-  4)  =  0. 

Whence  d  =  4  or  —  4. 

Therefore  the  depth  is  4  feet,  the  length  is  16  feet,  and  the  width  is 
12  feet. 


20.  Let  X  =  the  depth  in  inches. 

Then  a:  4-  3  =  the  length  in  inches, 

and  X  4-  1  =  the  width  in  inches. 

2  X  (x  4-  3)  4-  2  X  (x  4- 1)  4-  2  (x  4-  3)  (x  4- 1)  =  62, 
or  (3x4-  14)  —  2)  =  0. 

Whence  x  =  —  4|  or  2, 

Therefore  the  depth  is  2  inches,  the  length  is  5  inches,  and  the  width 
is  3  inches; 


21.  Let 

Then 

Whence 


b  =  the  base  of  the  triangle  in  feet. 


2 

b  =  10. 


22.  Let 
Then 

Therefore 


6  =  the  base  of  the  triangle  in  feet. 
3  6  =  the  altitude  in  feet. 


2 
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or  (6  -  6)  (6  +  6)  =  0. 

Whence  6  =  6  or  —  6. 

Hence  the  base  is  6  feet  and  the  altitude  is  18  feet. 


23.  Let 
Then 

Therefore 


a  =  the  altitude  in  feet. 
6  a  =  the  base  in  feet. 


5d'  a 


2 


40, 


or  {a  —  4)  (a  +  4)  =  0. 

Whence  a  =  4  or  —  4. 

Hence  the  altitude  is  4  feet  and  the  base  is  20  feet. 


24.  Let 
Then 

Therefore 

or 

Whence 


a  =  the  altitude  in  meters. 
0  a  =  the  base  in  meters. 

()a  ■  a 


(a  —  6)  (a  +  5)  =  0. 

a  =  5  or  —  5. 


Hence  the  altitude  is  5  meters  and  the  base  is  30  meters. 


26.  If  X  =  the  base  in  feet, 

then  X  +  2  =  the  altitude  in  feet. 

Therefore  =  24, 

2 

or  (x  —  6)  (x  +  8)  =  0. 

Whence  x  =  6  or  —  8. 

Therefore  the  base  is  6  feet  and  the  altitude  is  8  feet. 


26.  Let  b  =  the  base  in  feet. 

Then  6  +  3  =  the  altitude  in  feet. 


Therefore  =  54 

2  ’ 

or  (6  -  9)  (6  +  12)  =  0. 

Whence  6  =  9  or  —  12. 

Therefore  the  base  is  9  feet  and  the  altitude  is  12  feet. 


27.  If  X  and  x  +  2  represent  the  legs  in  feet, 

.u  ‘  3:(x  +  2) 

then  — - -  =  24, 


or  (x  —  6)  (x  +  8)  =  0. 

Whence  x  =  6  or  —  8. 

Therefore  the  legs  are  6  feet  and  8  feet. 
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then 


28.  If  X  and  x  +  7  represent  the  legs  in  feet, 

X  (x  +  7) 


=  30, 


or  (x  —  5)  (x  +  12)  =  0. 

Whence  x  =  5  or  —  12. 

Therefore  the  legs  are  5  feet  and  12  feet. 


29.  Let 
Then 

Therefore 


a 

6  +  2  a 
a  (6  +  2  a) 
2 


=  the  altitude  in  inches. 
=  the  base  in  inches. 

=  2|  .  144, 


or  (a  —  18)  (a  +  21)  =  0. 

Whence  a  =  18  or  —  21. 

Therefore  the  altitude  is  18  inches  and  the  base  is  42  inches. 


30.  Let 
Then 

Therefore 


b  =  the  base  in  feet. 

0  +  36  =  the  altitude  in  feet. 

^  ^  =  4  .  (j 


or  (6  —  4)  (6  +  0)  =  0. 

Whence  6  =  4  or  —  6. 

Therefore  the  base  is  4  feet  and  the  altitude  is  18  feet. 


31.  Let 
Then 

Therefore 


6 

6-6 
6  (6  -  5) 


=  the  base  in  centimeters. 

=  the  altitude  in  centimeters. 

=  150, 


or  (6  +  15)  (6  -  20)  =  0. 

Whence  6  =  —  15  or  20. 

Therefore  the  base  is  20  centimeters  and  the  altitude  is  15  centimeters. 


32. 


12(10  +  18) 
2 


=  168,  area. 


33.  If  X  and  x  +  4  represent  the  bases  in  inches, 
then  8x  +  16  =  90.  • 

Whence  x  =  10, 

and  X  +  4  =  14. 


34.  If 

and 

then 

Therefore 


a(2  a 


12 
a 
2  a 
12) 


=  one  base  in  feet, 

=  the  altitude  in  feet, 

=  the  other  base  in  feet. 

=  112, 
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or 

(a  -  8)  (a  +  14)  =  0. 

Whence  a  =  8  or  —  14. 

Therefore  the  altitude  is  8  feet  and  the  other  base  is  16  feet. 


•  35.  If 

b  =  the  longer  base  in  feet. 

then 

26 

—  =  the  other  base  in  feet, 

3 

and 

-  =  the  altitude  in  feet. 

3 

Hence 

^.l(b  =  S60, 

3  2\  3/ 

or 

(6  -  36)  (6  -f  36)  =  0. 

Whence  6  =  36  or  —  36. 

Therefore  the  longer  base  is  36  feet,  the  other  base  is  24  feet,  and  the 
altitude  is  12  feet. 


36.  If 

then 

and 

a  =  the  altitude  in  feet, 
a  +  4  =  the  shorter  base  in  feet, 
a  +  6  =  the  longer  base  in  feet. 

Therefore 

a  (u  -f  4  +  a  +  6) _ 

2  “  ’ 

or 

Whence 

(a  -  6)  (a  +  11)  =  0. 

a  =  6  or  —  11. 

Therefore  the  altitude  is  6  feet,  the  shorter  base  is  10  feet,  and  the 
longer  base  is  12  feet. 


37.  If 
then 

and 

a  =  the  altitude  in  feet, 
a  -)-  8  =  the  shorter  base  in  feet, 
a  +  12  =  the  longer  base  in  feet. 

Therefore 

(z{ci  +  8  +  u  4"  12) _ ^ 

2  “ 

or 

Whence 

(a  —  8)  (a  +  18)  =  0. 

a  =  8  or  —  18. 

Therefore  the  altitude  is  8  feet,  the  shorter  base  is  16  feet,  and  the 
longer  base  is  20  feet. 


38.  If 

then 

and 

6  =  the  shorter  base  in  feet, 

6  +  4  =  the  longer  base  in  feet, 

6  +  2  =  the  altitude  in  feet. 

Therefore 

(6  +  2)(6  +  6  +  4)_^  5 

2  ’ 

or 

(6  -  4)  (6  +  8)  =  0. 
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Whence  6  =  4  or  —  8. 

Therefore  the  shorter  base  is  4  feet,  the  longer  base  is  8  feet,  and  the 
altitude  is  6  feet. 


39.  II 

then 

and 

Therefore 


b 

b 

6  +  2 

6(6  + 6  + 2) 


=  one  base  in  feet, 

=  the  altitude  in  feet, 

=  the  other  base  in  feet. 

=  10-9, 


or  (6  -  9)  (6  +  10)  =  0. 

Whence  6  ==  9  or  —  10. 

Therefore  one  base  is  9  feet,  the  altitude  is  9  feet,  and  the  other  base 
is  11  feet. 


40.  If 

then 

and 

Therefore 


6  =  the  shorter  base  in  feet, 
6  +  10  =  the  longer  base  in  feet, 
5  6  +  2  =  the  altitude  in  feet. 


(56  +  2)(6+6  +  10)  ^22.9 
2 


or  (6  -  4)  (5  6  +  47)  =  0. 

Whence  6  =  4  or  —  9|. 

Therefore  the  shorter  base  is  4  feet,  the  longer  base  is  14  feet,  and  the 
altitude  is  22  feet. 


41.  If 

then 

and 


s  =  the  shorter  base  in  centimeters, 
2  s  =  the  longer  base  in  centimeters, 
2  s  —  10  =  the  altitude  in  centimeters. 


Therefore 


{2s-10)(- 


s  +  2  s^ 


=  900, 


or  (s  —  20)  (s  +  15)  =  0. 

Whence  s  =  20  or  —  15. 

Therefore  the  shorter  base  is  20  centimeters,  the  longer  base  is  40  cen¬ 
timeters,  and  the  altitude  is  30  centimeters. 
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1.  12  =  22 . 3  and  18  =  2  •  32.  .-.  H.C.F.  =  2-3  =  6. 

2.  24  =  23 . 3  and  56  =  2-3  -  7.  .-.  H.C.F.  =  23  =  8. 

3.  96  =  25  -  3  and  144  =  2^  -  32.  H.C.F.  =  2^  -  3  =  48. 

4.  84  =  22  -  3  •  7  and  196  =  22  -  72.  .-.  H.C.F.  =  22 . 7  =  28. 

5.  125  =  53  and  225  =  52  -  32.  H.C.F.  =  52  =  25. 

6.  64  =  26,  96  =  25  -  3,  and  256  =  28.  .-.  H.C.F.  =  25  =  32. 

7.  90  =  32 . 2  •  5,  108  =  33 . 22,  and  324  =  3^  -  22.  H.C.F.  =  32  -  2  =  18. 

8.  12x4  =  22 . 3  •  x4  and  18x3  =  2  -  32  .  a;3.  ...  H.C.F.  =  2  -  3  •  x3  =  6x3. 
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9.  and  24x^y^  =  23.3-x3-?/^,  .-.  H.C.F.  =  2^x2^^  = 

10.  27  cH  =  33  .  c2 .  d  and  21  c#  =  3 . 7  •  c  .  #.  H.C.F.  =  3  cd. 

11.  32  =  25  .  a3 . 6  .  and  48  a'^bH  =  2^  ■  3  -  ^  d. 

H.C.F.  =  24a26  =  16a26. 

12.  125  w?n^p  —  '  w?  •  •  p  and  100  ng^  =  b^  •  2^  ■  n  -  g^. 

.-.  H.C.F.  =  b‘^-n  =  2b  n. 

13.  18  7i2A:2  =  2 . 32 . 7i2  .  ^2^  30  h^k  =  22  ■  3‘^  ■  M  ■  k, 

and  24 7i3A:3  =  23 . 3  . /i3 .  A:3.  .-.  U.C.¥.  =  2  ■  3  •  h‘^  ■  k  =  6h‘^k. 

14.  9  xy^  =  32  •  X  •  y^,  54  x^y  =  2  •  3^  •  x^  •  y,  and  15  x^y^  =  3  •  b  •  x^  •  y^. 

.*.  H.C.F.  =  3xy. 

15.  27  a465c2  =  s^-a^-b^-  c^,  54  a^d  =  2  ■  3^  ■  ■b‘^^d, 

and  81  a'^b^e^  =  3^ .  a2 . 52 .  gs.  ...  h.C.F.  =  33  •  a2 . 62  ^  27 

16.  x2  —  9  =  (x  +  3)  (x  —  3)  and  x2  —  5  x  +  6  =  (x  —  2)  (x  —  3). 

.-.  H.C.F.  =  X  -  3. 

17.  x2  +  3  X  —  10  =  (x  +  5)  (x  —  2)  and  x2  +  0  x  +  5  =  (x  +  5)  (x  +  1). 

.-.  H.C.F.  =  X  +  5. 

18.  x3  —  4  X  =  X  (x  +  2)  (x  —  2)  and  x3  —  8  x2  +  12  x  =  x  (x  —  2)  (x  —  6). 

.-.  H.C.F.  =  x2  -  2x. 

19.  2  c3  +  12  c2  +  18  c  =  2  c  (c  +  3)2  and  c3  —  2  c2  —  15  c  =  c  (c  +  3)  (c  —  5). 
.-.  H.C.F.  =  c2  +  3  c. 

20.  8  +  ?/3  =  (2  +  y)  (4  -  2  2/  +  y2)  and  ?/2  +  4?/+4=:(2  +  y)^. 

.-.  H.C.F.  =  2  +  y. 

21.  x^  —  2  x2  +  1  =  (x  +  1)2  (x  —  1)2  and  x2  —  2  x  +  1  =  (x  —  1)2. 

.-.  H.C.F.  =r  x2  -  2x  +  1. 

22.  cib  -}-  3  5  OLC  “1"  3  c  =  (ci  -j“  3)  {b  -}■  c) 

and  2  a6  +  6  6  —  2  ac  —  6  c  =  2  (a  +  3)  (6  —  c).  .•.  H.C.F.  =  a  +  3. 

23.  c2  +  3  cd  +  2  d2  =  (c  +  d)  (c  +  2  d),  c2  +  5  cd  +  6  d2  =  (c  +  2  d)  (c  +  3 d), 
and  c2  +  cd  —  2  d2  =  (c  —  d)  (c  +  2  d).  .-.  H.C.F.  =  c  +  2  d. 
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1.  12  =  22 . 3  and  18  =  2  •  32.  .-.  L.C.M.  =  22 . 32  =  36. 

2.  32  =  25  and  48  =  2^  •  3.  .-.  L.C.M.  =  25 . 3  =  96. 

3.  20  =  22 . 5  and  28  =  22  •  7.  .-.  L.C.M.  =  2^  ■  b  -  7  =  140. 

4.  96  =  25 . 3  and  144  =  2^  .  32.  .-.  L.C.M.  =  25 . 32  =  288. 

5.  64  =  26,  120  =  23 . 3  •  5,  and  216  =  2^ .  33.  .-.  L.C.M.  =  26 . 33 . 5  =  8640. 

6.  128  =  27,  160  =  25 . 5,  and  200  =  23  •  52.  .-.  L.C.M.  =  2^ .  52  =  3200. 

7.  x^y  =  x2  .  y,  x^2  —  and  xy^  =  x  •  y^.  .-.  L.C.M.  =  x^y^. 

8.  6  cd3  =  2  •  3  •  c  •  d3,  4  c^de  =  2^  •  ■  d  -  e,  and  10  c^d^e^  =  2  •  5  •  c2  •  d^  •  e®. 

.*.  L.C.M.  =  bOc^d^eK 

9.  8 abc  =  23  .  a  .  6  ■  c,  3b^c  =  3  •  b^  •  Cy  and  12  c2  =  22 . 3  •  c2. 

L.C.M.  =  24  a62c2. 
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10.  18m2  =  2  •  32  •  15  =  3  •  5  •  m  •  .  p,  and  20  =  22. 

L.C.M.  =  180  7n%2p2. 

11.  20  =  22  •  5,  18  =  2  •  32  •  cc  •  ?/4,  and  27  =  3^  •  a  •  •  y. 

L.C.M.  =  540ax3?/L 

12.  36 a62  =  22 . 32  •  a  •  62,  42 a6c  =  2  •  3 . 7  •  a  •  6  •  c,  and6362c=  32  •  7  •  62  •  c. 

L.C.M.  =  252 a62c. 

13.  4ci  =  22  •  a,  a2  —  a6  =  a(a  —  6).  .-.  L.C.M.  =  4a2  —  4a6. 

14.  12  ax  =  22 . 3  •  ax,  3  a%2  _  3  —  3  ^(;j2  _  x). 

.-.  L.C.M.  =  12  a3x2  —  12  ax^. 

15.  cx  +  =  c (x  +  2/),  dy  +  dx  =  d (x  +  p).  .-.  L.C.M.  =  cdx  +  cdy. 

16.  3  X  +  3  2:  =  3  (x  +  2),  6  a^x  +  6  aH  =  2  •  3  a2  (x  +  2). 

.•.  L.C.M.  =  Ga2x  +  Ga22:. 

17.  x2  —  xp  =  x(x  —  y),  ax  +  ay  =  a(x  +  y).  .*.  L.C.M.  =  ax^  —  axp2. 

18.  x2  —  9  =  {x  —  3)  (x  +  3),  x2  —  5x  +  6  z=  (x  —  2)  (x  —  3). 

.-.  L.C.M.  =  x^  —  2  x2  —  9 X  +  18.  » 

19.  c2  -  4  =  (c  +  2)  (c  -  2),  c2  -  8  c  -  20  =  (c  -  10)  (c  +  2). 

.'.  L.C.M.  =  c3  -  10c2  -  4c  +  40. 

20.  4  ax  =  22 .  a  •  X,  4  x2  —  1  =  (2  x  +  1)  (2  x  —  1), 

4  x2  +  4  X  d- 1  =  (2  X  +  1)2. 

.'.  L.C.M.  32  ax^  —  8  ax2  +  16  ax^  —  4  ax. 

21.  x2  d-  1  =  x2  +  1,  x'^  —  1  =  (x2  +  1)  (x  +  1)  (x  —  1), 

x4  -  2x2  +  1  =  (X  +  1)2(X  -  1)2.  .-.  L.C.M.  =  x6  -  x4  -  x2  +  1. 

22.  4  -  c2  =  (2  +  c)  (2  -  c),  c3  -I-  8  =  (c  +  2)  (c2  -  2  c  +  4), 
c2  +  6  c  +  8  =  (c  -f  2)  (c  +  4). 

.-.  L.C.M.  =  64  -  16c  -  8c2  +  8c3  -  2c4  -  c5. 

23.  ac  —  2  6d  +  2  ad  —  6c  =  (a  —  6)  (c  +  2  d), 
a2  +  a6  —  2  62  =  (a  +  2  6)  (a  —  6). 

.-.  L.C.M.  =  a2c  +  abc  —  2b-c  +  2  aM  +  2  abd  —  4  bM. 

24.  x‘^  -  y‘^  =  {X -{■  y)  (x  -  y),  (x^  -  y^)  -  {x  -  y)  (x2  xy  +  2/2), 
x2  +  2  xy  +  2/2  =  (x  4-  yY- 

.’.  L.C.M.  =  x^  +  2 x^y  +  x"y-  —  x^?/^  —  2 xy'^  —  2/®. 

25.  ax2  +  6x2/  =  X  (ax  +  6?/),  2  ax  +  2  6?/  =  2  (ax  +  62/), 

a2x2  —  622/2  =  (ax  +  62/)  (ax  —  by).  .-.  L.C.M.  =  2  a2x3  —  2  62x2/2. 

26.  2x3  —  2x  =  2x (x  +  i)  (^x  —  1),  2>x^  +  15x3  —  18x2  =  3 x2(x  +  6) (x  —  1), 
x2  —  36  =  (x  +  6)  (x  —  6). 

.-.  L.C.M.  =  6x6  -  222 x^  +  216x2. 

27.  8  -  2/  =  (2  -  2/)  (4  +  2  2/  +  2/“),  2/^  -  4  =  (2/  +  2){y  -  2), 

4  2/2  +  2  2/6  +  2/^  =r  2/^  (4  +  2  2/  +  2/0- 

.*.  L.C.M.  =—2/6  —  22/6  +  82/^+  162/^. 

28.  2  x3  —  6  x2  +  4  x^^y  =  2  x2  (x  —  3  +  2  2/) , 

x2  —  4  2/2  —  6  X  +  9  =  (x  —  3  +  2  2/)  (X  —  3  —  2  y). 

.-.  L.C.M.  =  2x4  -  8x2?/2  -  12x3  +  i8x2. 
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1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


a^h 


a 


a^b‘^ 

12 _2x 
18  xy"^  3  y 


9. 


10. 


—  1  _  a  +  1 

a^  —  2a+l  a  —  1 
4x''^  +  4x  +  l  2x+l 


4x^  -  1 


32  a^64c 

2  a 

11. 

2  a2  -  2  62  

48 

~  Zb-^c 

4  a2  —  8  a6  +  4  62 

45  cd3e2 

9d2e2 

12. 

18(1x3  +  9  ay  3  a 

20  c3d3  ■ 

4c4 

12  6x3  +  6  6y  2  6 

36a262  

26 

13. 

x2  —  25  X  —  5 

54  a36c3 

3  a3c3 

x2  —  X  —  30  X  —  6 

2  a 

a 

14. 

c2  —  5  cd  +  4  d2 '  c 

2x  -  1 

a  +  6 


2  a  +  2  a  +  1 
Sxy  +  Sy^  _  ^  +  ?/ 

3?/4  ~  y^  ' 

21  +  14  c  Sd^  +  2c 


17. 


14c  2  c 

4  c^  —  5  c^  —  4  c  +  5 


15. 


16. 


c2  -  10  d2  c  +  i  d 
2  x2  —  2  X  —  180  X  —  10 


2x2  —  162  X  — '9 
21  +  10  X  +  x2  X  +  7 


x2  —  9  X  —  3 

(4  c-  5)  (c2  -  1)  c2  -  1 


8  c^  -  10  c3  +  12  c  -  15  (4  c  -  5)  (2  c^  +  3)  2  c3  +  3 


18. 


X2 


yZ 


x  +  y 


20. 


21. 


22. 


23. 


24. 


25. 


{x-yY  x-y 
32  —  ^2  (c  +  d)  (c  —  d) 


(a  —  6)3 
.c  +  d 


a  +  6 


a2  —  2  a6  +  62 


c3  —  #  (c2  +  cd  +  d2)  (c  —  d)  c2  +  cd  +  d2 

2/3  _  2:3  (2/  _  z)  (?/2  +  2/2  +z2)  jj2  yz  + 


{y  -  2)^  {y  -  2:)  (y2  _  2  ^2  +  22)  2/“  -  2  y2  +  22 

x3  —  8  _  (x2  +  2  X  +  4)  (x  —  2)  _  x2  +  2  X  +  4 
(x  +  2)  (x  —  2) 


x^ 

x® 


4  (x  +  2)  (x  —  2)  X  +  2 

1  (x  +  1)  (x  —  1)  (x2  +  X  +  1)  (x2  —  X  +  1) 


X^  —  1 
X*  —  y^ 


(x  +  1)  (X  -  1) 

(x  +  y){x  -  y)  (x2  +  ?/2) 


=  X^  +  x2  +  1. 

x2  4-  ^2 


X®  -  ?/3  (x  +  ?/)  (X  -  y)  (x2  +  xy  +  y2)  (x2  -  X^  +  ?/2)  X^  +  X2y2  yi 

64x3+1  (16x2  —  4x  +  1)  (4x  +  1)  16x2  — 4x  +  l 


1  +  8x  +  16x2 


(1  +  4x)(4x+  1) 


1  +  4x 


1. 


—  X 

y 


X 


X 


X 


y  -y 

a 


-y 

—  a 
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2. 


y 


a 


X  _  —  X 

y 

a 


y 


—  X 


y 


a 


6  —  a  +  6 


a  —  b 


—  a  +  6 
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4. 


X 


—  X  +  3 


2x  +  4  —  2x 


—  X  +  3 
2x  +  4 


X  —  3 
—  2  X  —  4 


5.  - 


6.  - 


c^-d 
—  2c-j-d 
X  -  y 


—  +  d  —  c2  -f  d  —  d 

=  +  — - :=  + 


2c  —  d 

-  X  +  2/ 


—  2c  +  d* 


7. 


X  y  —  3  —  X  —  ?/  +  3 

x^  —  5x  +  6  —  x^  ^x  —Q 


=  + 


—  X 


y 


8.  - 


x2-7x  +  12 
—  X  +  x2  —  2 


x'^  +  7  X  — 12 
X  —  x2  +  2 


x3  _  x~y  —  1 


X  +  2/  -  3 
—  x2  +  5  X  —  6 
'  x2  -  7  X  +  12  ■ 
_  ^  X  —  x2  +  2 


2c  —  d 
=  + 


X 


y 


-  X  -  2/  +  3 
x2  —  5  X  +  6 
—  x2  +  7x  — 12 
—  X  +  x2  —  2 


—  x^  +  x'^y  +  1  x-3  —  x'-y  —  1 


=  + 


—  x^  +  x^y + 1 
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1,  I  equal  |,  and  respectively. 

,  equal  fg  and  respectively. 

2c  ,  20  ,  6c  .  , 

- ,  —  equal  - - -  and - respectively. 

I  6d  15d  lod 

+  &  3  a 


3a  ,  12 a  +  4 &  ^  9a  .  , 

,  —  equal - and  —  respectively. 

16  48  48 

equal  and 

35  105  105 

3 


4x+3y  ,  25x  +  52/  12x  +  9y 

- - -  equal - and - ^  respectively. 

35  105  105 

—  equal  — and  ^  ^  respectively. 
abc  5  a^bc  5  a^bc 

12  d  ,  bbcin  ,  36  nd  , 

- equal - and - respectively. 

llm^n^  SSm'^n^  33  a® 

2  b  c  ,  9  a®  4  6®  .  abc^ 

- ,  - -equal - ,  - and - respectively. 

5a2c  6a6  6a262c  6aWc  6aWc 

9  a  7  a6  ,30  6e2  45  ad^e  ,  28  abd^ 

i^e  SccJe^  20c#d2’ 

Villi'  equal  +  and  respectively. 

2  x22/  6  x2y2  6  x22/2 

4  +  m2  ,  4  n  +  2  m-n  ,  4  ?n  +  m®  . .  , 

,  — - equal - — ■  and - respectively. 

4  n  4  rnn  4  mn 

— - —  equal  — —  and  — - —  respectively. 

3x  +  6  3x  +  6  3x  +  6 

5  ,4x  —  4  j5x  +  5  ... 

- equal - —  and - respectively. 

X  -  1  x2  -  1  x2  -  1 

4  ,  3c  ,4c-4d  ... 

,  - equal - and  — - —  respectively. 

C  +  d  c2  —  d2  c2  —  d2 

- - - equal  ^  and  - - ^ - -  respectively. 

x2+5x  +  6  x2+5x  +  b  x2  +  5x  +  6 
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16. 


17. 


2x 


3?/ 


—  xy  xP'  —  2  xy  +  y‘^ 
respectively. 

3  c  +  2  4  —  c 


-  equal 


2  x^  —  2  xy 


and 


3  _ 


c2  —  c2  —  7  cd  +  6  d’2 


equal 


x^  —  2  x:^y  +  xy2  x 
3c2  +  2c  -  18cd  -  12d 


18. 


-  4c  —  c2  +  4d  —  cd 

and - - 

c^  —  cd^  —  6  c^d  +  G  d^ 

2x  +  5  2x  —  4 


—  cd^  —  6  c^d  +  6  (P 
respectively. 

2x3  4-  x2  —  lOx 


x2  —  1  x3  —  3  x2  +  2  X 

,  2  x^  —  2  X  —  4 

and - 

x^  —  2  x3  —  x'-^  +  2  X 


equal 

x4  _  2  x3  —  x^  +  2  X 
respectively. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


2x  3x  10  X  9x 

—  — 

36  15  16 


19  X 

U 


2  a  5a  a  _Sa  10  a  Sa  _  a 
~3  ^  IT  I2  ~  12' 


3  c  c 

9  a  12  ?n 

16  T 

X  —  3  ^ 


l_9c  c  7_10c-7 

s~2i^  ¥i.~  T 

5  m  27  a  72  m  10  m  27  a  — 82  m 


24 
2  X  —  5 


48 
3x  —  9 


48  48 

4x  —  10  7x 


48 

19 


4 

5a  +  7 


6  12  12  12 
9a-l-x  15  a +  21  18  a +  2x  21— 3  a 


14 


21 


5c 


Sc  —  X  X 
3  5  ~l0 


42 

3c  50c 


42 

18  c  —  6x 


4  wi 


30  30 

7  —  9m  3a  +  5/n  —  4 


+ 


42 

3  X  —  9  c 


30 


6  9 

36  m  -  27 


27 

42  —  54  m  6  a  +  10  m  —  8 


9. 

10. 

11. 


54  54 

_  80  m  —  6  a  —  61 
“  54 

2  3_8a  3_8a  +  3 

a  4  a2  4  a^  4  a^  4  a^ 

3  4  8  9x  12x2 


54 


8  12  x2  +  9  X  —  8 


x^ 


X 


3  x3  3  x3  3  x3  3  x3 


3x3 


X  5  _  4  x?/2  10  ay^  _  4  xy'^  +  ay^  —  10 

y  2  ^3  4  4  y3  4  y3  4  y3  4  y3 


Sxy 

2  x2y  +  X?/2 


2x 


23  c  +  9  X 
30 
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12. 

13. 

14. 

15. 


a  c  _  a^c  ^ 

b  c  a  abc  abc 

7  5  _^_6  _  7ji2 

m2 


bc^  _  a^c  +  ab^  —  bc^ 
abc 
5  mn 


mn 

6 


+ 


abc 

6  m2  7  72.2  —  5  mn  +  G  m‘^ 


m^n'^ 


SOxy^  25  '  12  x  _S0xy^ —  25y^ —  12x 

xy  2^2  5xy^  10x2^3  10x22/3  lOx^y'^  10x2^3 

3x-l  7  -  2x2  5x3  -  8  18x3  -  0x2  63  x-  18x3  20x3  -32 

+  -  . . ^ - - + 


6x2  4aj3  ■  9  3^4 

66  x3  —  6  x2  —  63  X  —  32 


36  x^ 


36x4 


36x4 


16. 


36x4 

4  c2  —  9  6  —  c  c2 


20  c3(7  -  45  cd  12  d2  _  2  cd^  10  c3  -  40  c 


17. 

18. 

19. 

20. 
21. 


2  cd  5  c2  cd2  10  c2d2  lo  cH^ 

_  20  cH  -  45  cd  -  12  d2  +  2  cd2  -  10  c3  +  40  c 
“  10  C2d2 

(3  +  X)  4  3  (X  -  3)  _  7  X  +  3 


10c2d2 


3  +  X  3 

x-3'^4^(x-3)4‘^4(x-3)  4x-12 

3  2 


3  (X  +  5) 


2  (x  -  5) 


X 


_  X  +*  25 

5  x  +  5  (x-5)(x+5)  (x  +  5)  (x  -  5)  ~  x‘^-25' 


5x 


5x 


7  (X  +  ?/) 


2x  —1  y 


x2  +  xy 
Sa  —  b 
a2  -  52 
10 


X 


X  (x  +  y)  X  (x  +  y)  x2  +  xy 


+ 


Sa  —  b 


+ 


2  (a  +  6) 


a  —  6  a‘^  —  b‘^  (a  —  6)  (a  +  6) 

« 

1 


5  ft  “I"  ^ 
a^--b-^' 


25  —  m2  m2  +  16  m  +  55 
10  (m  +  11) 


1  (5  -  m) 


(5  +  m)  (5  —  m)  {m  +  11)  (m  +  5)  (m-  +  11)  (5  —  m) 
105  +  11m 


22. 


275  +  25  ?n  —  11  m2 
3  5 


m^ 


+ 


3  (ft  —  2) 


+ 


5(ft  +  4) 


ft‘^  —  16  '  ft2  — 6ft  +  8  (ft +  4)(ft  — 4)(ft  — 2)  (ft  — 2)(ft-4)(ft  +  4) 
8ft  +  14 

ft3  -  2  ft2  -  16  ft  +  32  ‘ 


23. 


2x  +  1 


+ 


(2  X  +  1)  (x  —  2) 


+ 


4  (x  +  1) 


a:2_i  ‘  x2-3x  +  2  (x  +  l)(x  -  l)(x  -  2)  (x  -  l)(x  -  2)(x  +  1) 

2  x2  +  X  +  2 


X*  —  2  x2  —  X  +  2 


24. 


c  -  5 


+ 


2c  -  3 


(c-5)(c-2) 


-  + 


(2  c  -  3)  c 


c2_6c  c2-8c  +  12  c(c-6)(c-2)  (c-6)(c-2)c 

_  3c2  -  10  c  +  10 
c3  —  8  c2  +  12  c 
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25. 


—  3 cc?/  4-  2/2  bx  —  Zy  _  {xP‘  —  ?>  xy  (5 cc  —  3 (3  —  x) 


9  — Gx  +  x2  9  — 3x  (3— x)2.^ 

8x2  —  12xy  —  15x  +  9y  +  32/2 


3  (3  —  x)  (3  —  x) 


3x2  -  18  X  +  27 


26. 


X  +  2  1  3  —  X 

x2  +  X  a:  x2  +  2  X  +  1  X  (x  +  1)  (x  +  1)  '  x  (x  +  l)'"^  ‘  (x  +  1)^  •  ic 


(x  +  2)(x  +  l)  l(x  +  l)2  (3-x)x 

A  /  .  ^  .  O  A” 


x2  +  8  X  +  3 
x^  +  2  x2  +  X 


27. 


a  -\-h 


+ 


a  —  2b 


2a  —  h 


—  ah  a2  —  2  a6  +  b'^ 


a^ 


62 


(a  + 6)(a  +  6)(a  — 6)  {a  —  2b){a-\-b)  a 


{2a  —  b){a  —  b)a 

(a2  — a6)(a  — 6)(a  +  6)  '  (a2  — 2a6  +  62)(a  +  6)a  {a^  —  b^){a  —  b)a 

-  4  ab-^  +  3  a26  -  62 
—  a®6  —  a262  +  ab'^ 


28. 


m 


2  n 


221 2  +  rnn  +  2i2 


?2i2  —  3  222  3  221  —  22 

■1 


921 


3  —  ^|3 


222  —  22 


(222  —  2  n)  (m  —  22) 


2222  —  3  222  ^  (3  222  —  ^  _|_  |j2^ 

(2222  +  22222  +  922)  _  ^2,)  222^  —  92^  (?22  —  22)  (2222  ^2^ 

3  922^  +  2  mhl  +  2  722222  —  3  272  22  +  6  722  — 


29. 


222'^  —  22^ 

c  —  d  2  c2  +  5  cd 


c2  +  cd  +  d2 
c2  —  cd  +  d2  2  c  +  2  d  +  d^ 

_  (c2  +  cd  +  d2)  (c  +  d)2  (c  -  d)(c2  -  cd  +  d2)  (2c2  +  5cd)2 

“  (c2  -  cd  +  d2)  (c  +  d)  2  (2  c  +  2  d)  (c2  -  cd  +  d^)  (c3  +  d^)  2 

c^  +  6  c2d  +  2  cd2  +  3  d^  —  4  c2  —  10  cd 


30. 


X  +  2/ 


2  c3  +  2  d3 

x-2y  _  (x  +  ?/)  (x  -  2/)2  _  (x  -  2  y)  (x2  +  xy  +  2/^) 
(x3  _  yz^  (x  —  2/)2  (x  —  y)^(x2  4  xy  +  y2) 

3y3 


x3  _  ^3  —  y)^ 


x^  —  2  x^y  4-  x3y2  —  x2y3  4-  2  xy^  —  y^ 


31. 

32. 

33. 

34. 

35. 


4  4 


X  —  3  — 


X  4  3  (x  —  3)  5  x4"3  4x  —  18 


2722  4-  722  7722  +  722  -f  777)  (777  —  n)  2  7722 

- 1-  72  A  772  = -  4-  -  = - 

m  —  n  m  —  n  1  (792  —  n)  in  —  n 

3  a  -f  6  -  ^  ^  -  (3  «  +  0  (3  ct  -  ^)  _  a‘^-Sb^  _  8  a2  4-  2  62 

3a  —  6  l(3a  —  6)  3a  —  6  3a  —  6 

2  I  2  3  x3  —  y3  ^  (x2  —  xy4  y2)  (x  4  y)  3  x^  —  y^  _  2  y^  —  2  x^ 

X  4  y'^ - ; - xy  —  — 


X  4  y 


1  (X  +  y) 


X  +  y 


X  4  y 
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—  2m^  ^  1  _  ^  ~  +  l)(w2  +  m  4- 1) 

m2  4-  7?^  +  1  1  (m2  +  m  4-  1) 

3  7^2  1 


37. 


?n2  +  m  +  1 
4-  8 

7^2  4-  2  7nn  4-  4  7i2 

m®  4-  8  7^3 


+  m 


77i2  +  2  mn  +  4  7i2 
2  m^ 


4- 


2n 

(7?^  —  2  n)  (7772  +  2  m77  4  4  n2) 


m2  +  2  mn  4-  4  772 


7/i4  —  2  m2 
m2  4-  m  +  1 


7772  4-  2  77777  4-  4  772 


38.  a2  - 


a4  -f  2  -  64 


—  a6  4-  62 


a2  4-  a6  4-  62 
_  (a2  —  a6  4-  62)  (a2  4-  a6  4-  62) 
a2  4.  a6  +  62 


a4  4-  2  a252  _  54 
a2  +  a6  4-  62 


_  2  64  -  a262 
a2  +  a6  4-  62 

ic4  4"  3  7/4 

39.  4-  x2j7 - 1-  a;?/2  4-  7/3 

X  -  7/ 

_  (x^  4-  a:^2/  +  xy-  +  y^)  (x  -  y)  _  x4  +  3  y4 

X  —  7/  X  7/ 

 4y4 
y  -X 

2  c2  +  cZ2  c  2  c2  +  c?2  c{c-d)  5  (c2  -  (^2) 

c2  -  d2  “  c  4-  “  c2  -  d2  ”  (c  4  t^)  (c  _  d)  +  c2  -  ^2 

_  6  c2  4  ccZ  —  4  cZ2 
“  c2  -  (£2 


. .  6  r2  —  s2  3  r  —  5  s 

41.  6  4 - 

r2  —  9  rs  4-  14  s2  r  —  7  s 

_  11  (r2  —  9  rs  4- 14  s^) 

j>2  _  9  rs  4-  14  s2  r2 

_  14r2  -  88  rs  +  143  s2 

r2  —  9  rs  4-  14  s2 


4-5 

6  r2  —  s2 
—  9  rs  4-  14  s2 


42. 


=  —  X  4-  4  — 


7 - —) 

X  4  4/ 


3  4 

- o  - 7 

X  4-  3  X  4-  4 


(3  r  —  5  s)  (r  —  2  s) 
(r  —  7  s)  (r  —  2  s) 


(-X  4- 4)(x  +  3)(x  4- 4)  3(x4-4)  4(x4-  3) _ 

(X  -f  3)  (X  4-  4)  (X  4-  3)  (X  4-  4)  (X  4-  4)  (x  4-  3) 

48  +  17x-3x2-x5 


x2  4-  7  X  4- 12 
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43.(5m  +  ^)-(™- 


m  —  3  n\  ,  Sm  m  —  Sn 


=  4171  -\- 


n 


n 


+ 


n 


4  nin  +  4  m  —  3  n 


n 


44 

45. 


3dey 


2  c  — 


2d  +  c  6  cde  —  2d  —  c 


Sde 


2a  — 


4a  ^ 
a  + 


3de 

^  2  a  4  a 

=  -  7a  + - r  + 


a  —  b  a  +  b 


7  a  (a  —  6)  (a  +  6)  2  a  (a  +  &)  4  a  (a  —  6) 

+  ■: - - ““TT  + 


(a  —  b){a  +  b)  (a  —  b)  {a  +  6)  (a  +  b)  (a  —  b) 
6  a^  —  2  a6  +  7  aft^  —  7  a^ 
a2  -  62 
3- a 


46.  (2  a  —  3  &  -1 - ^  ^  \  —  ^3  a  +  2  - 

\  2a  +  6/\  2a  —  6/ 


=  —  a  —  5  6  + 


3  a 


+ 


5  a 


2a  +  6  2a  —  b 
{—a  —  66)'(2a  —  6)(2a  +  6) 


3a(2a  —  6) 


+ 


5  a  (2  a  +  6) 


(2  a  —  6)  (2  a  +  6)  '  (2  a  +  6)  (2  a  —  6)  (2  a  —  6)  (2  a  +  6) 

—  4  a^  +  16  a2  —  20  a%  +  a62  +  2  a6  +  5  6-5 


47 


4r2 


2  r  +  s 
=  —  r  —  3  s 


4  a2  -  62 
+  2r  —  s)  —  (  — 


+ 


---  -  +  2  s  +  3  r) 
2s-3r  / 

4s2 


2r  +  s  2s  —  Sr 
{—  r  —  Ss){2r  +  s){2s  —  Sr)  4r2(2s  — 3r) 
(2  r  +  s)  (2  s  —  3  r) 

18  +  9  r‘^s  +  3  rs2  —  2 


+ 


4  s2  (2  r  +  s) 


(2  r  +  s)  (2  s  —  3  r)  (2  s  —  3  r)  (2  r  +  s) 


2  s2  +  rs  —  6  r2 


48. 

49. 

50. 


X 


1  ^  a;2  —  3  _  (1  —  x)  (x  +  2)  ^ 


x-‘ 


3 


_  X  +  1 

2  —  X  ‘  x2  —  4  (x  —  2)  (x  +  2)  '  (x  +  2)  (x  —  2)  4  —  x2 

5  3  5  3  2 

- + - . — . - — - . — . - . 

X  —  3  3  —  X  X  —  3  X  —  3 

6  3  6 


X 


x2  -  25 


)  —  X 

3  a  2  a  —  1 

51. - h - 

a2  —  4  2  —  a 

3c  4  c  —  2 


+ 


3  (x  +  5) 


3x  +  21 


52. 

53. 


(X  +  5)  (X  -  5)  (X  -  5)  (x  +  5)  x2  -  25 

3a _ (2a-l)(a  +  2)  _2  -  2a2 

(a  +  2)  (a  —  2)  (a  —  2)  (a  +  2)  a^  —  4 

(4c -2)  (3+.C)  _4c2+  13c -6 


3  c 


9  -  c2 

X 


c  -  3 

X 


+ 


(3  +  c)  (3  —  c)  (3  —  c)  (3  +  c) 

X 


9  -  c2 


2x  —  1  l  +  2x  1  —  4x2 
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_  X  (2  X  + 1)  X  (2  X  —  1)  ^  X 

“  (2x  -  l)(2x  +  1)  ~  (2 X  +  1)  (2 X  -  1)  (2x  +  l)(2x  -1) 

_  3x 
“  4  x2  -  1  ‘ 

7  4x  —  1  2x  +  3 

54. - 1 - 

x2  —  13x  +  42  7— X  0  —  X 

_  7  (4x  — l)(x  — 6)  (2x  +  3)(x  — 7) 

(x  —  6)(x  —  7)  (x  —  7)  (x  —  6)  (x  —  6)  (x  —  7) 

_  —  2  x2  +  14  X  —  20 
x2  —  13  X  +  42 
3x  —  1  4x  —  1  x  +  2 

x2  +  7x  —  8  1  —  X  8  +  x 

_  3x-l  (4x-l)(x  +  8)  (X  +  2)  (x  - 1) 

(x  +  8)  (x  —  1)  (x  —  1)  (x  +  8)  (x  +  8)  (x  —  1) 

5x2  4.  35x  _  11 


56. 


57. 


58. 


59. 


x2  +  7  X  —  8 

1  1  1 

(ft  —  b)  {a  —  c)  {b  —  c)  {b  —  a)  (c  —  a)  (c  —  b) 

_  1 _ 1 _ 1 

(a  —  5)  (a  —  c)  {b  —  c){a  —  b)  {a  —  c){b  —  c) 

_  b  —  c  a  —  c  a  —  b 

{a  —  b){a  —  c){b  —  c)  {b  —  c){a—b){a  —  c)  (a  —  c)(b—c)(a  —  b) 
_  -2 

(a  —  c)  (b  —  c) 

2 _ 1  _  2  ^  1 

(x  -  y){x  -  z)  (x  -y){z  -  x)  (x  -  y){x  -  z)  (x  -  y){x  -  z) 

3 

(x  —  y)(x  —  z) 

3a  2a  _  3a  2a 

(a  —  4)  (a  —  3)  (3  —  a)  (4  —  a)  (a  —  4)  (a  —  3)  (a  —  3)  (a  —  4) 

_  a 

(a  —  3)  (a  —  4) 

2  3  4 

- 1 - - 

(m  —  n)  {m  +  n)  (n  —  m)  {m  —  7)  {n  —  m)  (7  —  m) 

_  2 _ 3 _ 4 

(m  —  n)  {m  +  n)  {m  —  n)  (m  —  7)  {ni  —  n)  (m  —  7) 

_  2  (?/t  —  7)  —  3  {m  +  n)  —  4  (m  +  n) 

{m  —  n){m  +  n)  {m  —  7) 

_  — 5m  —  7n  —  14 

(m  —  n)  (m  +  n)  (m  —  7) 
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60. 


-2  _ 


+ 


10  c  +  24  G  c  —  —  «  (G  —  c)  (2  —  c) 

c  1  3 


+ 


+ 


(c  —  4)  (c  —  G)  (c  —  4)  (c  —  2)  (c  —  6)  (c 
c  (c  -  2)  +  1  (c  -  6)  +  3  (c  -  4) 

(c  -  4)(c  -  6)  (c  -  2) 
c2  +  2c  -  18 


-2) 


(c  -  G)  (c  -  4)  (c  -  2) 
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Performing  the  indicated  division : 
15x2  -  lOx  +  2 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


5x 

24  —  6  a2 


=  3x  —  2  + 


5x 


14 


6  a 

=  1 


=  4  a2  —  a 


14 
G  a 


=  d2 


c  +  1 
+  1 
d  -  1 
27 

3x  +  ?/ 
y*  +  +  1 

2/2  -  ?/  -  1 
+  a252  +  6^ 
a2  -f  a6  —  62 
3  2/3-11 


c  +  1 


d  -  1 


=  9  x2  —  3  X2/  +  2/^  — 

=  2/^  +  +  3  + 


3x  +  2/ 
4  2/  +  4 


2/^  - 

=  a2  —  a6  +  3  62  + 


2/  -  1 

4  64  -  4  a63 


a2  +  a6  —  62 


2/  +  3 
(g  +  6)3  _ 
a3  +  63 
16  a4  +  54 
2a  -  1 


=  3  2/2  -92/  +  27  — 


92 


2/  +  3 


.  3  a26  +  3  a62 

:  1  +  -  =  1  + 

a3  +  63 

=  8a3  +  4a2  +  2a+l  + 


3  ah 


a2  —  a6  +  62 

1  +  64 

2  a  —  1 


, ,  5  a3  +  3  a2  —  6 
11.  — ^ - =  a  + 


12. 


13. 


5  a2  +  3  a  +  2 
x®  +  2/® 


x2  —  2/2 
x4 


=  X4  +  x22/2  +  2/^  + 


—  2  a  —  6 
5  a2  +  3  a  +  2 
2  2/3 


X  +  1 
(a2  +  6)2  _ 


a2  +  62 


=  x3  —  x2  +  x—  1  + 
a2  —  62  +  2  6  + 


X2  —  2/2 
1 


X  +  1 

62  _  2  53  +  54 
a2  +  62 
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1. 

2. 


14. 


15. 


16. 


3  x'^y^  8 
4  12  xy 

10a^62  18  c 


2  a 

12a62 


4. 


14  m2n^  25  4cc  20ri®a: 


5  n 


3.  — 


15  la^  7  c2 
3  X  6  ax  12  62y  ^  3  ahx 
^  ’  16  X  “  16  ' 


ip-)'- 

\3  ay! 


6  m2  7  m 
12  a3 


Say 
a  /  c 


4  c2 

a 


1662x2/3 

3 

16  =: 


8  64y2 


3  221 

_  8  ab^x 
”  32/3  ‘ 


2a2 


c5 


9. 


10. 


11. 


6  c  /9c2\2  /_  2a\3 


a  \4a/  \  3c 
(4  ax)2  (5  ac2)3 
225  c4  ‘  (2x2)3  ■ 
2  a  +  4x  152/ 


72  a3 

-  9c2. 

’  _  —  10  a^x 
~  9c3 


12. 

13. 


3c 


5  2/2 
c2  +  5  c  4-  6 


a  +  2x 
3c 


6 

y 


(c  +  2)  (c  +  3) 


c  4  2 


18  cd  (3  +  c)  (3  —  c)  18  cd  18  d  —  6  cd 

8(2a  +  2/)2  S{a  —  2y)  8{2a  +  y)‘^ 


9  -  c2 

3  a  —  6  2/ 

4  a  4  2  ^  4  a2  —  24  a2/  +  24  2/2  2  (2  a  4  y)  4  (a2  —  6  ay  +  6  y‘^) 

_  6  a2  —  9  ay  —  6  y2 

a2  —  6  ay  +  6  y2 

c2  4-  6  ce  4-  9  e2  3  c2e  —  12  d^e  _  (c  4-  3  e)2  3  e  (c  +  2  d)  (c  —  2  d) 
6  (c  4-  d)2  c2  —  2  cd  4-  3  ce  —  6  de  6  (c  +  d)2  (c  —  2  d)  (c  +  3  e) 

_  c2e  4-  2  cde  +  3  ce2  +  6  de2 
“  2(c  4-  d)2 

a2  4-  4  a6  +  4  62  a2  —  5  a  4-  6 


(a  +  2  6)2  (a  -  2)  (a  -  3) 


9  -  a2 
(a  4-  2  6)  (a 


a2 


4  62  (3  ^a)(3_a)  (a_2  6)(a  +  2  6) 


2) 


(a  4-  3)  (2  6  -  a) 

_2a  —  2a6  446  —  a2 
a2  —  2a6  +  3a  —  66 
5  c2  -  20  d2  c2  -  2  cd  +  4  d2 
c3  +  8  d3  25  cd^ 

_  5  (c  4-  2  d)  (c  -  2  d) 

“  (c4-2d)(c2-2cd4-4d2) 

c  —  2d 


c2  —  2  cd  +  4  d2 
25  cd^ 


5cd4 
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17. 


(X  +  2)2 


3x3  +  6x2  +  12  X 
(X  +  2)2 


(15  -  9x2) 


x3  —  8 


4  —  x2 

3  (5  -  3  x2)  (a;  _  2)  (x2  +  2  X  +  4) 


3  X  (x2  +  2  X  +  4)  1 

3x3  +  6x2  —  5x  —  10 


(2  —  x)  (2  +  x) 


X 


8c-24d  4  c2  +  d2 

c2  —  6  cd  +  9  d2  \  ^  c  /  64  —  4  # 

_S{c-Sd)  {2c d)i2c  -  d)  4c2  +  d2 

“  (c  -  3  d)2  ’  c  '  4  (4  c2  +  cZ2)  (4  c2  -  (Z2) 

_  2 
—  Zed 

\2  7?i  —  3  /  \  2  ?n  +  3/  2m  —  Z  (2  ??i  +  3) 

=  4  m2  —  12  m  +  9. 

2^/3  ^  Y  8  a2x  3  +  2  a  _  (3  —  2  a)2  8  a2x  3  +  2  a 

\2  a  /  9  —  4  a2  2  a  —  3  4  a2  (3  —  2  a)  (3  +  2  a)  2  a  —  3 

=  —  2  X. 

21  /i  +  ?  _  i V  9x3  ^  (X  +  3)  (X  -  1)  _  9x3 

■  \  ^  X  x2/  3  (x2  -  18  X  +  17)  x2  '  3  (X  -  1)  (X  -  17) 

_  3  x2  +  9  X 
~  x-17  ’ 


22.  .  U  _  _A_\  .  18 

Qxy  \  2  —  x/x2  +  2x  +  4 

_  (x  -  2)(x2  +  2x  +  4)  2  -  3x  18x2^2 

Qxy  2  —  X  x2  -f  2  X  +  4 

=  9  x2y  —  6  xy. 

gg  —  h^  6  a  +  6  6  (a  —  6)2 

(a  —  6)3  2a24-2a6  +  262  — 

_  (a  —  b)  (a2  +  a6  +  62)  6  (a  +  6)  (a  —  6)2 

(a  —  6)3  2  (a2  _|-  _  5^ 

_  3 

’  a  —  6 


24. 


25. 


G  20 -9x  ^ 

4 - —  X 

V  6  —  X  ! 


a  Jl_  _  30\  _  x-^ 

x2  x3 


(x  +  6)  (x  —  5) 


X  +  6 


5  —  X 


X 


(x  \  2y  5x  +  10y\  /  y2  4,  a;2  2ya;  \ 
\  X  +  ?/  /  \x2  —  Zxy  —  4  2/2/ 

_  (x  +  2  ?/)  (x  +  2/  -  5)  (x  +  y)'^ 


X  +  22/ 


X  +  2/ 


1  _  X  +  2/  —  5 

(x  -  4  2/)  (x  +  2/)  (X  +  2  2/)  X  -  4  2/ 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 


6a  4a_6a  12  6^ 
9a2  14  a6  Oa^  8.cc 


=  6  6. 

6  ax 


6  62  8  a;  6  62  14a6  7  63 

2  axy  6  ax2  _  /2  a^y  9  _  2  ac2 

9c4  “  \“3c"/  *  6ax2  "  ' 

a  c  ad^  _a  d  hc^  _  c 

6  d  bc'^  6  c  ad2  c? 


( 


2  a  • 


2  a2\2  (4  a2)2 


/2  a2\2 

\3x/ 


=  2«.(^.i^  =  a. 


5  X  10  x2 


18x2  (3a;)2  (4ci2)2 

4  ax  5  X  12  ?/3  3  6?/2  9  5?/4 


5y  12^3  3  6y2  10x2  4  ax  10ax2 


6 


12 


^2\2 


(2  X)2  (4  x2)3  \x 

3  m2  21  m3 


(2  x)2  12  x2 


-7-  14  m^a 


12 

3  m2  10  mn2 


6n  10mn2  5n  21  ?a3  14?n^n  49  m^ 

/4x2Y  ^  /2  xy.  /ay  _  (4  x2)2  (3  a)  3  a2  _  6 
\3a/  \3a/  W  (3a)2  (2x)3  x2  x 

6a  -  3  ^  2a  -  1  _  3(2a  -  1)  15  6x3  _  ^ 

6x  156x3  5x  2  a  —  1 

4  —  x2  4  —  4  X  +  x2  _  (2  —  x)  (2  +  x)  x  (x  —  4)  (x  +  3) 

x2  (3  +  x) 


3  x2  +  x3  x3  —  x2  —  12  X 
x2  —  2  X  —  8 


(2  -  x)2 


12. 


2x  —  x2 

a2  —  7  a  +  12  a2  —  16  _  (a  —  3)  (a  —  4)  (1  —  a)  (1  +  a) 


a  —  1 
a2 


1  -  a2 
2  a  —  3 


a  —  1 


(a  -|-  4)  (a  —  4) 


a  +  4 


13. 


( —  14  _  5  c  +  c21  —  —  49  g  _  (c  —  7)  (c  +  2)  ^  6  (c  +  2)  (c  +  7) 

^  ^'602  +  960  +  146  1  ‘a(o  +  7)(o-7) 

6o2  +  4  60  +  4  6 


a 


14. 


4a 


4:a^  ~  4ab  —  Sb^  _  /  9  62\  _  (2 a  —  3 6)  (2 a  +  6) 

8a3x  \  4  a/  8a3x  (2  a  — 36)(2a +  36) 

2  a  +  6 


4  a3x  +  6  a^bx 
/2aV  /-  6a2oy  /  3o3  y 
5  X  /  \10  ax) 


3  /  3o3  y_  -  5c3 

10  ax)  6  a4x3 
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a2 


2  \5  qZ 


X 


a 


x^ 


-  1 


x'> 


=  -1. 


18. 


+  2  inhi^  + 
m~n  —  4  mri^  i 
_  (m2  —  n2)  (?n  —  4  n) 

7nn  {ifirfi  +  n2) 

_  m^  —  4  m27i  —  mw2  +  4  n* 

m^ji  +  mn^ 

9  x2  +  6  X?/  —  8  ^2 


?n 


4  — 


7nn  (wi  —  4  n) 


(?7i2  7j,2^2 


2x  +  ?/ 

_  (3  X  +  4  y)  (3  X  -  2  ?/) 


--  (3  X  -  2  ?/)2  --  ^2  - 


X  — 


1 


2x  +  7// 
2x  +  7/ 


2x  +  y 


(3  X  —  2  ?/)2  3  X  +  4  7/ 


1 


3x  —  2^ 


19. 


a/  \ 

a2  + 


/"a®  +  c* 


3/-3 


a4 


1 

ac2 

a2c2  +  c4  1 


C2  +  - 

a2 


20. 


ac  +  c® 
2a  —  5  4 a4  _  25 a2 


3a2  - 


ac^ 
—  8  a2^ 


1 

a 


2  a2  +  2  4  -  4  a4 

2  a  -  5  4  (1  -  a4) 


a  —  1 


a2  (2  a  +  5) 


21. 


2(a2+  1)  a2(2a  +  5)  (2  a  -  5) 
=  —  2  —  2  a. 

8  m®  —  125 


a 


m2  4-  mn 

8777®  —  12577® 


\5  77  2  777/  L  \  2m/J 


10  m77 


2  777 


m  (m  +  77)  (2  777  +  5  n)  (2  777  —  5  77)  3  77777  (4  m2  +  10  m77  +  25  772) 

20 


6  m2  +  21  m77  +  15  772 
15  7/2 


22  +  4\  ^  /4  _  +  15  772\  /  _  4  X  +  20  7/\ 

\X  x2  /  \  X  x2/\  2x  +  57// 


_  (2x  +  5 7/)  (2 X  -  3 7/) 


x2 


x^ 


2  X  —  57/ 
(2x  —  3  7/)(2x  —  5  7/)  2x  +  52/ 


=  1. 


/9c2-4d2\  /  15c2\  15c2(i  +  6cd2 

\  6c2  /  \  ^  TtT /  9c2d  +  24 cd2  -  20 d® 

_  (3c  +  2d) (3c  —  2d)  4d  3cd(5c  +  2d) 

“  6c2  (2d  +  5c)(2d-f3c)  'd(3c4-10d)(3c-2d) 

_  2d 
3  c2  +  10  cd 
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24.  (ex  -  11  -  -W  (2  +  —  +  — )  -=-  ( - - - \ 

\  xj  \  X  XV  \3x3-75x/ 


(3x  -  7)(2x  +  1) 


x^ 


3  X  (x  +  5)  (x  —  5) 


25.  ^x2  - 


X  (x  +  5)  (2x  +  1) 

=  9x4  _  60x3  +  105x2. 

2  ^  4  xy  (y  +  x)\  x2  +  y  (y  +  2  x) 

X  —  y  /  2  x2  —  3  xy  +  y2 

_  (x  +  y)3  _  (x  -  y)  (2  X  -  y) 

X  —  y  (x  4-  y)2 

=  2  x2  +  xy  —  y2. 


Page  154 


4  _  1  1_5 

1  _ 3”  —  _4_  —  15.2  —  3 

2  +  1  “  5  ?  3  2- 


2. 


2 

1  +  1 


2 

iJ- 


7. 


^  +  1 

27 


4. 


1-2 

3 

2 

9  -  (i)^ 

^24 

 2  5' 

4-f 

J  6 

t  +  f 

1 

9  —  3.4 


5  8 
3  5 


2  7" 


2.2  4  .  JL  —  1-4 
23  16  —  5  ■ 


33  ’  58  ~  58' 


9 

2 


1 


55 

ll-55  2 

7  “  ^  ’  7 
2 


10 

27 


21  -  31  +  4|  _  f| 


2^3i-4|  II 


41 

4  3  • 


9. 


9  —  3 
^  2 


/8\2  _  2  14 

(;  ^5/  —  ^  —  1 4  .  .5  —  JL 

^  —  24  —  2  5  2?  6  0‘ 

■  5  5’ 


(1)2  _  (1)3  _  12  (1)4  - 

a 

ad  ad 


6. 


4-3  +  2  1_9. 


J2J. 


Q  2  13 

*  "3^2  6 

1  +  X 


3  —  lil  —  1  9 
23' 


11. 


X 


1  +  X 


x^ 


10.  5 

c  b  c  be 
d 


X 


1  - 


x^ 


12. 


X 


cd  +  c 


X2  —  1  X  —  1 


cd  +  c  d 


d  +  l 


d 


=  c. 


9  - 


13. 


62 

4a2 


d 

36  a2  -  62 
4a2 


d  +  l 


ma^  -b"^  6  a 


14. 


1  - 

6 

6a  —  b 

6  a 

6  a 

a2 

62 

62 

a2 

a^  -  64 

62  “ 

a262  a' 

4  a2 


6a  —  b 


18  a  +  36 
2  a 


a 


a2  +  62 


a2  -  62 
a62 


oo|v<  I  tdlcn 
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16. 


9 

a  — 
a 


1  12 


a* 


16. 


+  1 


a2  -  9 


a 


+  v? 


{a  +  3)  (a  —  4) 


m 


m  4 - n 

m 


—  mn  + 


—  Sa^ 
a  —  4 


+  mn 


2  + 


17. 


a  —  2 


+  a 


—  S  a  +  2  a  +  2 


a  + 


a 


1  ^  a  —  2a2_o  a  —  2 


Q,  2 


-2 


18^  a_al  a  c  __  a  —  ac^ 
'  c  h  *h  c  16  he 


19. 


h  20  a 

«  h  _  (6  +  5  a)  (6  —  4  a) 


ah 


h  Sa 
a  h 


ah 


(6  —  4  a)  (6  +  2  a) 


20. 


16 

X 


—  X 


24  10  1 

—  L  —  L  — 

X‘^  X®  x2 


16  -x2 


X 


x'* 


_  x2  (4  —  x) 
x2  +  lOx  +  24  Q  -{■  X 


X  + 


21. 


X2  +  ?/2 

V 


x2  +  X?/  +  ?/2  y  x2  +  X?/  +  ?/2 


22. 


^-1 

V 


y 


26  +  « 


x-y 


4  a6 


x-y 


4  a 


23. 


(g  -  2  6)2 
4a6 

/  2x2  \2 

U-y/ 

8x3 


+  2 


a2  4-  4  a6  +  4  62  g  +  2  6 


4  x^  (x  —  ?/)3  x{x  —  y) 


(x  —  yY  8  x3 


24. 


(x  -  yY 

a  -  h  _  g  4-  6 

g  6 

g  —  6  g  +  6 
— - 1 - 

6  a 


(g2  +  62)  g6 


g6 


g2  +  62 


=  -  1. 


6  -|-  5  g 
6  -f-  2  g 
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26.  1  - 


(-3-(-3 


1  - 


=  1  + 


7c^ 

144 

7c4 


=  1  - 


-  7c4 
144 
144  -7  c* 
"144 


144  -7  c* 
144 


26. 


27. 


144 

-7c*' 

a 

,  1 

—  a 

1 

1  +  a 

1 

a 

a(a  4-  1)  _  1 

a 

1 

—  a 

2a2-l  ~2a2-l' 

1  -4-  a 

a 

a(a  + 1) 

Ox 

9y 

7y2 

9  x2  —  9  xy  —  28  y2 

8 

8 

2  X 

8x 

3x 

9y  6y2 

9  x2  -f-  27  xy  +  20  y2 

4  4  '  3x  12 X 

_  (3  X  -  7  y)  (3  X  +  4  y) 


12  X 


8x 


9x  —  21  y 
6x  +  10  y 

X 


(3  X  +  5  y)  (3  X  +  4  y) 


2  ax  +  3  6x  +  6  a6  +  x2  _  x  (x  +  2  a)  (x  +  3  6) 

1  1  (x  +  2a)(x  +  3  6)  36  —  2a 

x  +  2a  x  +  36 

_  ^ 

36  —  2a 


/3  g  +  4  6y  ^ 

\  3a  /  (3a  -  86)(3a  -  26)  36 

„  (3  a  +  2  6)2  “  9a2  (2  6  -  3 a)  (3  a  -  2  6) 

O  d - 

36 

_  6  (3  a  —  8  6) 

“3a2(2  6  -  3a)’ 
j  x2  —  1  4  x2  —  6  X  +  2 

5x2  —  6x  +  l_5x2  —  6x  +  l 
.  3x  +  2  8x  +  l 

6x  —  1  5x  —  1 

_2(x-l)(2x-l)  5x-l 
“  (5x-l)(x-l)  ’8x  +  l 
_  4x  —  2 
8x  +  1 
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1  ^  ^  -.r. 

1.  -  +  -  =  10.  (1) 

(1)*6,  3x  +  2x  =  60. 

Whence  x  =  12. 

2.  |x  +  |x=5i.  (1) 

(1).15,  20x  +  Gx=78. 

Whence  x  =  S. 

3.  ^_2a;  +  4^1  ^ 

4  9  ^  ' 

(1) .  36,  9  (X  +  5)  -  4  (2  X  +  4) 

=  36. 

Whence  x  =  7. 

4-  =  a> 

(1) .  15,  3(2x  +  3)  -  5(x  -  3) 

=  30. 

Whence  x  =  6. 
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5. 


i^-l(x  +  6)  =  0.  (1) 


(1)  -55,  5  (4  X  +  2)  —  11  (x  +  5)  =  0. 
Whence  x  =  5. 

6«  —  (x  -j-  1)  — - —  —  •  (1 ) 

4^  ’  6  3  ^ 

(!)•  12,  9(x+  1)  -2(5  X-  7) 

=  28. 

Whence  x  =  —  5. 

7.  ?_±_?  +  ?(a;  +  4)^_3.  (1) 

10  2^  ^  ^  ' 

(I).IO,  x  +  6  +  15(x  +  4)=:-30. 
Whence  '  x  =  —  6. 

„  5x  —  12  4  '  1 

8.  - (2x  -  7)  =  (1) 

6  11  ^  3 

(1).66,  ll(5x-12) -24(2x -7) 

=  22. 

Whence  x  =  —  2. 


9. 


6  6 


0) 


(l)-6,  6(2x- l)-(12x-7)- 1  =0. 

Whence  0  =  0,  or  any  number  will  satisfy  the  equation. 


10. 

(1)  •  6, 

Whence 

11. 


lOx-7  5/2  \  15X-11 

"~6  "^2(5”  3 

(lOx  -  7)  +  15(1  -  X)  =  2(15x  -  11). 


(1) 


x  =  f. 


5x  13/  5\  7  ^ 

6  2  8\  3/  32 

(1)  •  96,  80x  -  48  -  12  (3x  -  5)  +  21  =  0. 

X  =  — 


(1) 


Whence 

12. 

(l).3x. 

Whence 

13. 


9x 

T 


3 

4 


5_^4_  9 
X  3  X 
15  +  4x  =  27. 

X  =  3. 

3x-7  ,  17 

3  24 


(1) 


(1) 


(l)-24,  54x-  18  -  8(3x-  7)  +  96  =  -  17. 
Whence  ^  x  =  — 
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14. 

Whence 


c  _  1 

32/  52/  15 

X  =  2c. 


15  J__l?  -  A 

2  X  24  3  X 

Whence  x  =  —  4. 


2  a  — Sx  5a  — 2x  41 

16. - h - h  — =  0. 

6  a  5  a  30 

Whence  x  =  3  a. 


17. 

Whence 


X 

a 


X  =  —  6  a. 


18. 

(1)  .  15, 
Whence 
or 


-  (3  X  —  5  cn)  =  cn 


5  cx  —  9  nx  +  15  cn^  =  10  d^n  —  3  cn^. 
X  (5  c  —  9  n)  =  2  cn  (5  c  —  9  n), 
x  =  2cn. 


19.  2x-5- 

Whence 


-(3x  —  4  5)  +  2a 
a 

2  ax  —  Sbx 

X 


_  2  (2  a2  -  52) 


a 


2  a2  4-  a5  —  6  62^ 
a  +  2  6. 


20. 

Whence 


(x  4-  5)  (x  —  6)  =  x(x  —  I). 

x2  -  X  -30  =  x2  -  — , 

2 

X  =  20. 


21. 

(1)  •  8, 

Whence 

22. 

(1)  •  14, 

Whence 


H){’< 


X  = 


?(x-6)  +  8J. 

4  X  (x  —  5)  4-  65. 

1. 


(X-  1)  (X  4-  3)=:(x-1)(x4-2)  +  11I. 
2  (X  -  i)  7  (X  4-  f )  =  14  (x2  4-  X  -  2)  4-  25. 
X  =  0. 


23.  (x_|)(x4-f)-(x-i)2-li=0. 

(1)  •  18,  6  (X  -  I)  3  (X  4-  I)  -  18  (X  -  1)2  -  20  z=  0. 

Whence  x  =  — 

24.  (x4-|)2_(x-i)(x4-i)  +  M  =  0. 

(1).50,  2.25(x  4-1)2-  10(x-1)(x4-^)5  4-31  =  0. 

Whence  x  =  —  |. 


(1) 


(1) 


(1) 

(1) 

(1) 
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1.  If  n  =  the  number, 
16. 

Whence  n  =  48. 


n 

n  -n 

then  — - 

4  12 


2.  If  n  =  the  number, 

then - —  =  /O. 

3  17 

Whence  n  =  255. 

3.  If  n  =  the  greater  number, 

then  S8  —  n  =  the  less, 

,  38  —  n 

and  —  = - 

10  9 

Whence  n  =  20, 

and  38  —  11=  18. 

4.  If  I  =  the  length  in  centi¬ 
meters, 

4/ 

then 


4 1 

—  =  the  width, 
5 

81 


and  2Z  H - =  216. 


Whence  I  =  60, 

and  —  =  48. 

5 

Therefore  the  area  of  the  rectan¬ 
gle  is  2880  square  centimeters. 


Then 


5.  Let  n  =  the  number. 

4  +  n  _  ?i 

5’ 

Whence  n  =  10. 

6.  Let  n,  n  -|- 1,  and  n  2  repre¬ 
sent  the  numbers. 

Sn  n-fl  +  n  +  2 
4  3 

Whence  n  =  12. 

7.  Let  n,  n  -f  2,  and  n  +  4  repre¬ 
sent  the  numbers. 


Then 

Whence 

and 


n 

IT 

n 

n  -f  2 
n  -}-  4 


8.  If  n 

10  -f  w 

then  - - 

17  -f  71 

Whence  n 

9.  Let  g 
Then  42  —  g 
g-{42-g) 


and 


6 


Whence  g 

and  42  —  gf 

10.  Let  n 

3  n  —  4 
Then  - 


n  +  2  +  -f  4 
■  24 

33, 

35, 

37. 

the  number, 

5 

Y 

^  • 

the  greater  part, 
the  less,  ' 

1 

3* 

22, 

20. 

the  number. 

5  n  —  4 


Whence 


n  =  12. 


11.  Let  g 
Then  112  —  g 

112 -gr 


and 


Whence  g 
and  112  —  g 

12.  Let  n 
Then  24  —  w 

and 

n  —  (24  —  n) 
n  +  24  —  n 
Whence  n 
and  24  —  n 

13.  Let  n 

_  27  +  7n 

Then  — — — 
2  n 

Whence  n 


the  greater  part, 
the  less, 

2 

g  9 

=  91,V 

=  20/t. 

=  one  number. 

=  the  other, 

=  n  —  (24  —  n)  —  3f . 


14, 

10. 

the  number. 
90  +  5n 


3  n 


=  9. 
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14.  Let 
Then 

5x 


X  —  B’s  age  in  years.  15.  Let  x  =  B’s  age  in  years. 

5  2  tC 

—  =  A’s  age  in  years,  Then  —  =  A’s  age  in  years, 


and 

2 

Whence 

and 

16.  Let 
Then 

and 

Whence 

and 

17.  Let 
Then 


+  10  =  2(x  +  10). 
X  =  20, 

i^=50. 


and  —  —  14  =  -  (x  —  14). 
3  2 

Whence  x  =  42, 
and 


^  =  28. 
3 


and 


X  =  B’s  age  in  years. 

X  +  IG  =  A’s  age  in  years, 

X  —  8  =  |(x  +  16  —  8). 

X  =  32, 

X  +  16  =  48. 

X  =  the  number  of  moons  of  Uranus. 
X  +  4  =  the  number  of  moons  of  Jupiter, 
2x4-2=:  the  number  of  moons  of  Saturn, 

X  —  2  =  the  number  of  moons  of  Mars, 

X  2 

- =  the  number  of  moons  of  Neptune. 


Then  x-fx4-4-f2x  +  2-l-x  —  2-f 


X 


—  9?; 


2 


25. 


Whence 


and 


X  =  4, 

x-f4  =  8,  2x4-2  =  10,  X  —  2  =  2, 

X  —  2  _  ^ 


18.  Let 
Then 
Whence 

19.  Let 
Then 


X  =  the  other  base  of  the  trapezoid  in  meters. 
8 . 30  _  (8  4-  a:)  10 
2  “  2 
X  =  16. 


d 


+ 


d 


d  =  the  distance  to  the  target  in  feet. 
=  3. 


1100  1925 

Whence  d  =  2100, 

and  =  if. 

Therefore  -ff  seconds  is  the  time  the  bullet  was  in  the  air. 


20.  Let 

Then 

Whence 


3 . 2640 


V 


+ 


V  =  the  velocity  of  the  bullet  in  feet  per  second. 
3  •  2640 


1100 


=  9|. 
3600. 
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1. 

II 

Then 

32  =  5  X, 

or 

II 

2. 

^  =  5. 
3x 

Then 

5  =  3x, 

or 

/>*  5 

*4/  —  3. 

3. 


5x  + 


X  —  2 


=  4x  +  7. 


Then  20x  +  x  -  2  =  16x  +  28, 


or 


4. 


3  X  — 


X  =  6. 
X  —  1  8x 


=  6. 


4  5 

Then  60x  —  5x  +  5  —  32 x  =  120, 


or 


X  =  5. 


5. 


4 

X 


12  -f  X  _  4 
3x  3 


e:^ 

6 


3x  —  6  ,  aJ  — 

H  I  — 


4x  3x 

Then 

lOx  —  9x  +  15  +  4x  —  8  =  0, 
or 


x  =  -f 


or 


or 


or 


13. 

Then 

14. 
Then 

16. 

« 

Then 


X  +  5  ^  3  (x  +  1)  _ 

5x  X 

Then 

X  +  5  —  15x  —  15  =  16x, 
or  X  =  —  I . 


8.  5x  - 

Then 
20  X 


or 


48x  +  32  +  1  =  12, 

X  =  #. 


^  3x/10  \  ^3 

or  5  X  —  30  +  12  X  +  18  =  00. 

Then  x^=  0. 

8x-7  „1  3 


10. 


+  3-  =  ^ 
2 


—  X 


4x  'ji  X 
Then  8x  —  7  +  14x  =  6  —  4x, 


or 


x  =  1. 


Then  x  =  0, 

or  the  equation  is  “  impossible,”  for 
division  by  zero  is  excluded. 


or 


11. 

Then 

12. 

Then 


2x  —  3 


=  4, 


3  +  2x 
2x  —  3  =  12  +  8x. 


X  =  — 


X  —  2 


15 

16 


or 


X  —  3 

16  (X  -  2)  =  15(x-3), 
X  =  —  13. 


^ _ i  =  0, 

7x  +  5  8 

40  -  7  X  -  5  =  0. 

x  =  5. 

3x2  —  7x  —  4  ^3 
4  x2  —  10  X  —  8  4 

6x2  _  14x  -  8  =  6x2  _  15a;  _  12, 
X  =  —  4. 

1  3 


X  —  2  X  —  3 
X  —  3  =  3  (x  —  2). 

3 

2- 


X  =  3 
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16. 


Then 

Whence 


X  —  3  x  +  3  x  +  3 
X  -{-  3  —  x^  —  9  X  "4*  18  -}-  x^  —  3  X. 
X  =  I  or  5. 


17. 


or 

Then 


X  —  3  _  X  —  9 
X  +  4  X  +  5 

(x  —  3)  (x  +  5)  =  (x  +  4)  (x  —  9). 
X  =  —  3. 


18. 

or 

Then 
Since  x 
excluded. 


^  +  _i_  +  2  =  0, 

X  +  2  X  +  2 
X  —  2  +  4  +  2x  +  4  =  0. 

X  =  —  2. 

—  2  the  equation  is  “impossible,”  for  division  by  zero  is 


19. 

3x  2  3x  —  2 

or 

4  X  —  2  4 

3  X  (x  —  2)  —  8  =  (3  X  —  2)  (x  —  2). 

Then 

X  =  6. 

20. 

4  ^3x4-4  X 

x-3'''  6  ~2’ 

24  +  (3  X  +  4)  (x  —  3)  =  3  X  (x  —  3). 

or 

Then 

X  =  —  3. 

21. 

2x  +  3  .  X  +  8 

- 1-  4  = - , 

X  —  5  X  —  5 

2x  +  3  +  4(x  —  5)  =  x  +  8. 

or 

Then 

X  =  5. 

Since  x  = 

5,  the  equation  is  “impossible,”  for  division 

eluded. 


22. 


or 

Then 

and 


X  5  _  2x  +  I 

i""  4x  -  12  ~  3  ’ 

3x(x  -  3)  -  15  =  4(x  -  3)(2x  +  f). 
6  x2  —  10  X  =  0, 

X  =  2  or  0. 


23. 


or 


x-4  ^  7_  3 

X  +  5  5  X  +  5 

6(x-4)  +  7(x  +  5)  =  15. 

X  =  0. 


Then 
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24. 


Then 

or 

Therefore 


X  +  4  X  _2x  + 
15x-5""5~  10 

36  +  42  X  —  44  =  0, 

(3x  -  2)  (6x  +  11)  =  0. 

x  =  2  or  -  Jgi. 


25. 


+ 


3x  +  6  '  7x  +  14 
or  28  +  15  +  43  •  21 .  (X  +  2) 
Then  x 


+  43  =  0, 


=  0. 


_  43 
ZT* 


4x—  12  220  5x—  15  x  +  3  2x  +  6  3x  +  9 

or  7 (55)  +  47 (X  -  3)  =  -  132.  or  24x  -  18  =  (lOx  +  11)2. 

Then  x  =  —  8.  Then  x  =  10. 


28. 


or 

Then 


3  _  5  ’  3x 

X  -2  “  x2  -  25  x2  -  25 ’ 


3  (x2  -  25)  =  5  (X  -  2)  +  3  X  (x  -  2). 
X  =  65. 


29. 


or 

Then 


1  2  _  -  3 

X  —  3'^x  +  3  x2  —  o’ 

x-|-3t2(x  —  ^)“  — 

X  =  0. 


30. 


or 

or 

Then 


X  +  2  _  10  —  x2 
X  —  2  4  —  x2 

X  +  2  _  x2  —  20 
X  —  2  x2  —  4  ’ 
(X  +  2)  (X  +  2)  =  x2  -  20. 

X  =  —  6. 


X  — 4  X  —  15  2x2  — lOx  — 1 

31.  - H - -  =  — - - , 

X  —  5  x  +  4  x2  —  X  —  20 

or  (x  —  4)  (x  +  4)  +  (x  —  15)  (x  —  5) 

=  2x2  —  10  X  —  1. 

Then  x  =  6. 

x-l-2  x  +  3  4x  +  9 

x  +  3  x  +  2  x2  +  5x  +  6 
or  (X  +  2)2  +  (X  +  3)2  =  4x  +  9, 

or  (x  +  2)  (x  +  1)  =  0. 

Then  x  =  —  1, 

for  —  2  does  not  satisfy,  since  division  by  zero  is  excluded. 
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1.  .3x  +  4  =  .25. 

[(1) .  100] -- 30,  x=-^. 

2.  .15  X  -  .4  X  =  235  x  -  2352.5. 
[(1)  •  100,  collected]  -= —  23,525,  x  =  10. 

3.  1.3  X  +  8.24  =-  5.26  -  3.2  X. 

[(1)  •  100,  collected]  450,  x  =  —  3. 

4.  ■  3x  -  1.245 X  +  .6x  =  1.5  +  .355x. 

[(1)  •  1000,  collected]  -h  2000,  x  =  .75. 

5.  3.5x  +  .0564  —  .lx  =  4.9128  —  .02  x. 

[(1)  •  10,000,  collected]  h-  34,200,  x  =  1.42. 

6.  .12(2x  +  .05)  -  .15(1.5x  -  2)  =  0.246. 

.24x  +  .006  -  .225  X  +  .30  =  .246. 

[(2) .  1000,  collected]  ^15,  x  =  -  4. 

.01 X  +  .003  .02  X  +  .0008 


7. 

(1)  .  10,000, 

[(2)  •  42]  -  1900, 

8. 


+  ^ - =  .0017. 

6  7 

lOOx  +  30  200X  +  8 


6 


+ 


17. 


(1) .  1000, 
[(2)  -  56] 

9. 


X  =  .24. 

.3{x  +  5)  4 (.25 X -.35)  _  14.325 

8  7  “  56 

300  (X  +  5)  4  (250  x  -  350)  14325 


X  =  I . 


8  7 

•  -  5900, 

0.5(6 -.2x)  .3(.4x-3)_ 

.80  ^6  ” 


56 


5. 


100  (numerator  and  denominator  of  each  fraction), 
5(60  -2x)  3(4x-  30)_^ 

80  16  “  ■ 

(2) .  80  and  solved  gives 


10. 


.32  X 


+ 


X  =  5 
.045  X 


=  13.52. 


(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(2) 

(1) 

(2) 

(1) 

(2) 

(1) 

(2) 

(1) 


.05  ■  .125 

(First  numerator  and  denominator)  •  100,  and  (second  numerator  and 
denominator)  •  1000, 

/M.r\  m* 

(2) 


^  =  13.52. 


125 
X  =  2. 


[(2) .  (125)]  846, 


5 
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11. 


33 


4- 


3.75 


=  0. 


a: +5  .5(x-8.5) 

(Numerator  and  denominator  of  second  fraction)  •  100, 

33  375 


+ 


=  0. 


x  +  5  5(10x-  85) 

[(2)  •  (X  +  5)  (10  X  -  85)  .  5]  2025,  x  =  6. 


(1) 


(2) 
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1.  5cx  —  8  c2  =  4c2  —  cx. 

6  cx  =  12  c2. 

Therefore  x  =  2  c. 

2.  2  (X .  +  1)  -  4  A:  =  2. 

2  X  =  4  A:. 

Therefore  x  =  2k. 

3. 


Therefore 

7. 


3  (2  X  —  a)  =  2  (x  —  2  a). 
6x  —  3a  =  2x  —  4  a. 
a 

X  = - 

4 


4. 

Therefore 

6. 

Therefore 

6. 


ax  +  6x  =  a2  4-  ab. 
x(a  +  5)  =  a(a  +  b). 
X  =  a. 

cx  +  b^  =  bx  +  be. 
x{c  —  b)  =  b{c  —  b). 

X  =  b. 


Therefore 

8. 

Therefore 


mx  -f  n'^  =  —  nx. 

X  {m  +  n)  =  (m2  —  n^). 
Therefore  x  =  m  —  n. 

6  ac  +  cx  +  4  a2  =  2  ax  +  3  c2  +  2  ca. 

X  (c  —  2  a)  =  3  c  (c  —  2  a)  +  2  a  (c  —  2  a). 

X  =  3  c  +  2  a. 

5  ax  -  5  a2  +  6  52  =  7  a6  +  3  6x. 

X  (5  a  —  3  5)  —  (5  a  —  3  5)  (a  +  2  6). 

X  =  a  +  2  6. 


9. 

—  =  b. 

2  a 

XX 

13.  -  +  7  = 

a  b 

Therefore 

X  =  2ab. 

X  (a  +  6)  = 

10. 

Sab 

- =  a. 

Therefore  x  = 

X 

Therefore 

11. 

a 

X  =  Sb. 

3  a  5 

2  X  4 

r2 

14.  _  _  c  = 

X 

X 

—  X  (c  +  d)  = 

4  a  +  6  a  =  5  X. 

Therefore  x  = 

Therefore 

X  =  2a. 

12. 

4  a 

3x 

4  a  3  5a 

X  2  6x 

15.  ^-  462  = 

26 

8a  +  24a  =  9x  +  5a. 

II 

1 

<N 

Therefore 

X  =  3  a. 

Therefore  x  = 

a  +  6. 


X 


2  bx 


a 


a2. 


4  62). 
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16. 

Therefore 

17. 

Therefore 

18. 

Therefore 

19. 

Therefore 

--  2  a; 

20.  — 


;  +  'i^_3c  =  -4. 
c  3 

a;(3  -  2c)  =  -4c(3  -  2c). 

X  =  —  4c. 

-  H - h  ac  =  6c  +  ah  H - 

a  c  6 

X  {be  +  a6  —  ac)  =  abc  {be  +  ab  —  ae). 

X  =  abe. 


36  +  4x_^36  +  2x 


56 


1 


46 

26x  =  b  -27b. 

X  =  —  6. 


ax  3  6/  2  a6 

X - r 


5 


-•e-s 


5  ax  —  6  bx  =  5  a^b 
X  =  ab. 


Q>ab\ 


a 


36  2  /3x  \  , 


96 


Therefore 

21. 

Therefore 

22. 

Therefore 
23. 


_  4a 

/  a  b 

X  (3  a  +  2  6)  =  6  a2  —  5  a6  —  6  62. 
X  =  2a  —  Zb. 


X  —  m2 


n 

m 


X  — 

x{m  —  n)  =  —  n^. 

X  =  m2  +  7nn  + 

X  d  X  +  2  c 
c 


3. 


c  d 

x{d  —  e)  =  d^  —  Zed  2  e^. 
X  =  d  —  2e. 

+  ^-^±1  =  0. 


Therefore 


6  (6  —  x)  a  (6  —  x)  ’  2ab 

2a6  +  66  +  3a6  +  96  —  3ax  —  9x=:0. 

56 


X  = 


24. 


+ 


a 


c2  —  ac  +  2-a2 


a  (x  +  c)  c  (X  —  a)  2  ac  (x  —  a) 

2  c2x  —  2  ac2  +  2  a2x  4-  2  a2c  =  e^x  —  aex  +  2  a^x  +  c^  —  ac2  +  2  a2c. 

X  (c  +  a)  =  c2  +  ae. 
x  —  e. 


Therefore 
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25. 

Therefore 

26. 

Therefore 

27. 

Therefore 

28. 


l  +  i_2^  +  J_  =  o. 

ah  X  abx 


X  +  abx  —  aW  +  1 

X 

bx  ax 
a^  +  b^ 

X 

c2  _  ^  _  3c  -  Sd 
dx  cx  X 

x{c  —  d) 

X 

a  -[■  X  a  —  X 


0. 

ab  —  1. 

'  +  1  • 

~a^b 
x{a  +  b). 
a^  —  ab  62. 

c  —  d 


cd 

c®  —  3  +  3  cd^  +  d\ 

c2  —  2  cd  +  d2. 

2 


b  +  X  b  —  X 

{a  +  x){b  —  x)  —  {a  —  x)  (6  +  x) 


Whence 


29. 


X  = 


x2  -  62 

-  2. 

1 


a  —  b 


X 


a  —  b 


a 


X 


+  1  = 


“I"  (t 

a  —  b 

X  —  a'^  +  ab 


+  1  = 


or 


X  +  a^  —  ab 
2  a2  +  2  abx  +  2  cc 
ax  +  bx 


Therefore 


30. 


X  = 


a^  -|“  ab  -f- 1 


a2  +  a6  +  1 
2  ic  +  2  a2  —  2  a6, 
a  —  b. 
a  —  b 


a  x 
2  3 


+ 


la 


a  _  X  4a  -  6a; 
3  2 


a  6 


=  -  7. 


3  a4-  2x 


+ 


7  a 


or 


2a  —  3x  2(2a  —  3x) 
(3  a  T  2  x)  2  -}■  7  a 


Therefore 


31. 


X  = 


a2  +  ac  2  cx  (a  +  c) 
4- 


X  +  3  C  x2  +  5  cx  +  6  c2 
(a2  +  ac)  (x  +  2  c)  +  2  acx  +  2  c2x 
Therefore  x 


=  -7, 

=  —  14(2a  —  3x). 

41  a 

'W 

a2  +  2  ac  +  c2 
X  4'  2  c 

(a2  4-  2  ac  4-  c2)  (x  4-  3  c). 
a  4"  3  c. 
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Page  167 


1.  Solve  for  R,  K  =  2  ttRH. 
K 


R  = 


2'irH 


2.  Solve  for  a,  A  = 


ah 


2A 


a  = 


3.  Solve  for  R,  C  =  2  ttR. 

B  =  ^. 

2  TT 

4.  Solve  for  r  and  t,  d  =  rt. 

d  ,  d 
r  =  -,  ^ 
t  r 

CL  D 

5.  Solve  for  a  and  A,  — 


AD  ^ 

“  D 

6.  Solve  for  C,  ^  =  1 


A  360 
360  a 


C  = 


360  Z 


7.  Solve  for  r,  C  = 


E 


R  +  r 


r  — 


E  -CR 
~C 


8.  Solve  for  r  and  n,  C  = 


E 


R  +  nr 


E  -CR  E  -CR 
r  =  - r: - >  n  = 


Cn 


9.  Solve  for  r  and  n,  C  = 


Cr 
n  •  e 
R  nr 


r  = 


n  = 


n  •  e  —  CR 
Cn 
CR 


e  —  Cr 

10.  Solve  for  E,  C  =  |(E -  32). 
9(7 


11.  Solve  for  TFs,  —  =  — • 

IT2  L2 


W2  = 


JV1L2 

Li 


12.  Solve  for  r  and  t,  A  =  P{1 -i-rt). 
r 


A-P  ,_A-P 

•  >  i  — 


Pt 


Pr 


13.  Solve  for  P2,  —  =  — ■ 

V2  Pi 

P  _  ViPi 

14.  Solve  for  n  and  I,  s 


n{a  +  1) 


2  s  ,  2s  —  an 
n  = - ->  I  = - 


a  1 


n 


16.  Solve  for  a,  I,  and  r,  s  = 

a  =  rl  +  s  —  rSy 
a  -i-  rs  —  s 


rl  —  a 
r  —  1 


r  = 


r 

s  —  a 
s  —  I 


D  6 

16.  Solve  for  0,  =  -• 

180  TT 


0  = 


ttD 

1^' 


17.  Solve  for 

Fi  =  Fo(1  +  .00365^1). 
^  ^  Fi  -  Fo 
^  .00365  Fo* 

18.  Solve  for  62,  A  = 

^  2  A  —  a6i 

62  — - * 

a 

^  ,  e  a  ^ 

19.  Solve  for  x,  -  = - 

5  c  -  X 


ac 
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20.  Solve  for  F.  Di,  and  Do,  —  —  —  + 

’  ’  E  Di  Do 

F=  =  D„  =  -^^. 

X>i  +  Do  Do  -  F  Di  -  F 

21.  C  (<„,  -  «i)Ho  +  -  «i)  =  -  4.)- 

Find  the  value  of  tm  in  the  preceding  equation,  when  C  =  80,  ti  =  20, 
=  99,  He  =  .09,  We  =  1000,  and  Wn  =  800. 
tm  —  54.9+ . 

22.  C{tyn  -  tu,)He  ^W{tm-  Uo)  =  I  {t  -  tm)Hj. 

Solve  the  preceding  equation  for  t,  when  C  =  80,  tm  =  54,  tw  =  18, 
He  =  .09,  W  =  100,  I  =  440,  and  Hi=A\. 
t  =  133.7  +  . 

Page  168 

1.  Let  h  =  the  weight  of  B  in  pounds. 

Then  4  •  96  =  6  •  6. 

Whence  h  =  64. 

2.  Let  a  =  the  distance  in  feet  of  A  from  the  fulcrum. 

Then  100  •  a  =  6|  •  120. 

Whence  a  =  8. 


3.  Let 
Then 
and 

Whence 

and 


a  =  the  distance  in  feet  of  A  from  the  fulcrum. 
9  —  a  =  the  distance  in  feet  of  B  from  the  fulcrum, 
125  .  a  =  100  •  (9  -  a). 

a  =  4, 

9  -  a  =  5. 


4.  Let 
Then 
and 

Whence 

and 


a  =  the  weight-  in  pounds  of  A. 
210  —  a  =  the  weight  in  pounds  of  B, 
3|- a  =  5(210 -a). 
a  =  120, 
h  =  90. 


5.  Let 
Then 


a;  =  C’s  distance  in  feet  from  the  fulcrum. 
108  .  X  =  90 . 4  +  60  •  3, 

X  =  5. 
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1.  Let  X  =  the  greater  part. 

Then  300  —  x  =  the  less  part, 


300  —  X 


and 


TEACHERS’  EDITION 


135 


Whence 

and 

X  =  250, 

300  -  a:  =  50. 

2.  Let 

Then 

X  =  the  greater  part. 

60  —  ic  =  the  less  part, 

and 

Whence 

and 

X  —  31^^, 

60  -  ic  =  2Sj\. 

3.  Let 

Then 

and 

Whence 

and 

X  =  the  greater  part. 

45  —  X  =  the  less  part, 

|x  +  f(45  -x)  =  24. 

X  =  27, 

45  —  X  =  18. 

4.  Let 

Then 

and 

Whence 

and 

X  =  the  less  part. 

1  —  X  =  the  greater  part, 

3  /y*  —  1^3  _ 

/y  —  12 

3  _  /y  _  2  7 

6.  Let 

Then 

g  =  the  greater  part. 

126  —  g  =  the  less  part. 

and 

^-6  1  ^ 

126  -g  126  -g 

Whence 

and 

g  =  109, 

126 -g  =  17. 

7.  Let 

Then 

1  =  the  less  number. 
1906  —  1  =  the  greater  number, 

and 

1906  -Z  ,  16 

- =  41  H - 

1  1 

Whence 

and 

1  =  45, 

1906  -  1  =  1861. 

8.  Let 

Then 

and 

Whence 

and 

g  =  the  greater  part. 

^  —  g  =  the  less  part, 

g{z-3)  =  9^-h 
p  =  1  or  - 

1  —  gr  =  I  or  1  respectively. 

9.  Let 

Then 

X  =  one  part. 

71  —  X  =  the  other  part. 

136 


COMPLETE  SCHOOL  ALGEBRA 


and 

Whence 

and 


40  -  —  =  71  -  x  -16. 
3 

X  =  45, 

71  -  X  =  26. 


10.  Let 

Then 

Therefore 


X  =  the  boy’s  age  in  years. 
X  =  I  (x  +  12) 

X  =  8. 


11.  Let 

Then 

Therefore 


m 

2m 

m 


the  man’s  age  in  years. 
?(m  -  30). 


671 


12.  Let 

Then 

Therefore 


m  =  the  man’s  age  in  years, 
m  —  8  _  m  +  12 
”6  "  “  8 


m  =  68. 


13.  Let  X  =  the  number  of  dollars  invested  at 

Then  3100  —  x  =  the  number  of  dollars  invested  at 

and  .05  (3100  -  x)  -  .06  x  =  18.60. 

Whence  x  =  1240, 

and  3100  —  x  =  1860. 


6%. 

5%, 


14.  Let  n  =  the  number  of  dollars  invested  at 

Then  5360  —  n  =  the  number  of  dollars  invested  at 

and  .05  n  -  .06  (5360  -  n)  =  63.40. 

Whence  n  =  3500, 

and  6360  —  n  =  1860. 


6%, 


15.  Let  n  =  the  number  of  dollars  invested  at  4%. 

Then  3880  —  n  =  the  number  of  dollars  invested  at  6%, 

and  .04  n  +  .06  (3880  -  n)  =  171.20. 

Whence  n  =  3080, 

and  3880  —  n  =  800. 


16.  Let 
Then 
and 

Whence 

and 


n  =  the  number  of  quarters. 
80  —  n  =  the  number  of  nickels, 
25  n  +  5  (80  -  n)  =  1600. 

n  =  60, 

80  —  n  =  20. 


17.  Let 
Then 


n  =  the  number  of  quarters. 
28  —  n  =  the  number  of  dimes, 
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and 

Whence 

and 

25  91  +  10(28  -  9i)  =  505. 

91  =  15, 

28  -  91  =  13. 

18.  Let  n,  91  4-  2,  and  n  +  4  represent  the  required  numbers. 


Then 

n2  1 

-=-(n  +  2)  (91 +  4) -11. 

4  4 

Whence 

91  =  6, 

91  +  2  =  8, 

and 

91  +  4  =  10. 

19.  Let  91,  91  +  1,  and  n  +  3  represent  the  required  numbers. 


Then 

16  n2  16 

-^  =  -^(n  +  l)(n  +  3)-  2864. 

Whence 

91  =  402, 

91  +  1  =  403, 

and 

71  +  3  =  405. 

20.  Let 
Then 
and 

Whence 

and 

971  =  the  number  of  meters  in  width. 

4  971  =  the  number  of  meters  in  length, 

4  97i2  =  (4  971  —  4)  (771  4-  1)  —  11. 

971  =  8|, 

4971  =  34. 

21.  Let 

971  =  the  number  of  meters  in  width. 

Then 

=  the  number  of  meters  in  length. 

and 

Whence 

m  =  6, 

and 

=  15. 

2 

22.  Let 

s  =  the  number  of  meters  in  the  side  of 

Then 

Whence 

the  square. 

20  •  52  =  80 . 4  5. 

s  =  16. 

23.  Let 
Then 
and 

Whence 

and 

w  =  the  width  in  yards. 

2w  =  the  length  in  yards, 

50-  6i4j  =  15. 2i4;2. 
w  =  10, 

2  =  20. 
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24.  Let 

w  —  the  width  in  inches. 

Then 

=  the  length  in  inches, 

and  +  4)  I 

Whence 

00 

II 

S 

and 

^  =  20, 

2 

25.  Let 

.s  =  the  side  of  the  square  in  yards. 

Then  s  4-  2^  and  s  —  2|  represent  the  length  and  width  of  the  rectangle 


respectively. 

Hence 

Therefore 

s2  =  (.s  +  21)  {s  -  i). 
s  =  25, 

and 

s  +  2|  =  27|, 

5-21=22^. 

26.  Let 

11  =  the  number  of  apples  bought. 

Then 

n  4  4  n  3  3 

- H - =  n - 76. 

5  3  5  4  2 

Whence 

n  =  120. 

28.  Let 

n  =  the  number  of  days  required  for 
both. 

Then 

2  4  _  1 

5  15  w 

Whence 

71  =  |. 

29.  Let 

n  =  the  number  of  days  required  for  all 
three. 

Then 

1  5  2  _  1 

2  14  7  “  n' 

■  Whence 

n  =  1 . 

30.  Let 

X  =  the  number  of  days  required  by  B 
alone. 

Then 

5  1  _  1 

^  ”  8 

Whence 

X  =  12. 

31.  Let 

X  =  the  number  of  days  required  by  C 
alone. 

Then 

6  5  2  _  1 

7  14  7“x' 

Whence 

II 
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32.  Let 

Then 

Whence 

35.  Let 

Then 

Whence 

36.  Let 
Then 

and 

Whence 

and 

37.  Let 

Then 

Whence 

38.  Let 
Then 

Whence 

39.  Let 
Then 

and 

Whence 

and 


3  n  ..  . 

—  ”f“  —  ■{“  —  —  !• 

12  12  15 

n  =  5. 


n  =  the  number  of  days  they  work  to¬ 
ri 


gether. 


r  =  the  rate  of  automobile  in  miles  per 
hour. 

10  •  6f  =  r  ■  4. 

r-=rl4^. 

r  =  the  rate  of  A  in  miles  per  hour, 
r*  -j-  3  =  the  rate  of  B  in  miles  per  hour, 

M  _  72 
r  r  -t-  3 
r  =  9, 
r-f3-=12. 

t  =  the  required  time  in  hours. 
4|.^-M0|(i-2|)  =  40. 

t  = 

r  =  the  rate  of  return  in  miles  per  hour. 

^  +  *2  =  18, 

8  r 

r  =  10. 

t  =  A’s  time  of  actual  traveling  in  hours, 
f  —  I  =  B’s  time  of  actual  traveling  in  hours, 
9t  -f- 12(«  -  I)  =  150. 

t  =  8. 


t  -  I  =  6i. 


Therefore  A’s  distance  is  72  miles  and  B’s  78  miles. 


40.  Let 
Then 

and 

Whence 

and 


r  =  B’s  rate  in  miles  per  hour. 
7  r 

—  =  A’s  rate  in  miles  per  hour, 
2 


8r  +  8 


i  r 


=  126 

2 

r  =  3|, 
7r 


=  121. 


41.  From  Hint. 
Whence 


5(41  -  a;)  =  3(41  + X). 


or  the  rate  of  the  current  is  ly’^  miles  per  hour. 
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42.  Let 

d  =  the  distance  in  miles  upstream. 

Then 

=12. 

4-2  4+2 

Whence 

d  =  18. 

43.  Let 

Then 

and 

Whence 

and 

t  =  the  time,  in  hours,  for  the  return. 
13  —  i  =  the  time,  in  hours,  going, 

(4i  +  2i)(13-0  =  (4i-2i)t. 
i  =  9|, 
lS-t  =  3|. 

44. 

becomes 

Whence 

5x2  -  7x  -  6  =  0 
(5x  +  3)(x  -  2)  =  0. 

X  =  2,  or  -  1, 

and  X  +  1  =  3,  or  f . 

The  second  set  of  values  is  rejected. 


46.  Let 

X  =  the  number  of  days  required  by  B 
alone. 

Then 

X  +  2  =  the  number  of  days  required  by  A 
alone, 

and 

1  1  5 

“1"  —  > 

X  X  +  2  12 

or 

Whence 

(X  -  4)  (5x  +  6)  =  0. 

X  =  4,  or  -  I, 

and  ic  +  2  =  6,  or 

The  second  set  of  values  is  rejected. 

46.  Let  r  =  the  rate  downstream  in  miles  per 


Then 

hour. 

^  +  7  =  ®- 

Whence 

r  =  5. 

Then, 

5  _  21 

- -  =  14,  the  rate  of  the  current, 

2 

and* 

2^  +  IJ  =  3|,  the  rate  in  still  water. 

47.  Let 
Then 

X  =  the  number  of  sheep  bought. 

X  —  2  =  the  number  of  sheep  sold. 

and 

96  100 

—  = - 2, 

X  X  —  2 

or 

Whence 

(x  —  12)  (x  +  8)  =  0. 

X  =  12,  or  —  8, 

and  X  —  2  =  10,  or  —  10. 

The  second  set  of  values  is  rejected. 
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48.  Let  ' 
Then 

and 

or 

Whence 

and 


n  =  the  number  of  yards  bought. 
n  —  4i  =  the  number  of  yards  sold, 

{z  -  16)  (X  +  8)  =  0. 

n  =  16, 

=  4,  the  cost  in  dollars  per  yard. 


49.  Let 
Then 

and 

or 

Whence 

and 


r 

r  +  5 

100  100 


the  rate  going  in  miles  per  hour, 
the  rate  returning  in  miles  per  hour. 


r  r  +  5 
{r  +  25)  (r  —  20) 
r 

r  +  5 


=  1. 


=  0. 


20,  or  —  25, 
25,  or  —  20. 


The  second  set  of  values  is  rejected. 


50.  Let 

r  =  the  rate  going  in  miles  per  hour. 

Then 

r  +  4  =  the  rate  returning  in  miles  per  hour, 
120  120 

and 

r  r  +  4  ’ 

or 

(r  +  12)  (r  -  8)  =  0. 

Whence 

T— I 

1 

o 

CO 

II 

and 

r  +  4  =  12,  or  —  8. 

The  second  set  of  values  is  rejected. 

51.  Let 

r  =  the  rate  of  slower  automobile  in 
miles  per  hour. 

Then 

r  +  2  =  the  rate  of  faster  automobile  in 
miles  per  hour, 

72  72  1 

and 

r  r  +  2  2’ 

or 

{r  +  18)  (r  -  16)  =  0. 

Whence 

r  =  16,  or  —  18, 

and 

r  +  2  =  18,  or  —  16. 

The  second  set  of  values  is  rejected. 

52.  Let 

r  =  A’s  rate  in  miles  per  hour. 

Then 

r  +  4  =  B’s  rate  in  miles  per  hour, 

72  72 

and 

—  . 
r  r  +  4 

or 

(r  +  12)  (r  -  8)  =  0. 

Whence 

r  =  8,  or  —  12. 

and 

r  +  4  =  12,  or  —  8. 

The  second  set  of  values  is  rejected. 
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63.  Let 
Then 


and 

or 

or 

Whence 

and 


2  + 


r  =  the  rate  of  B  in  miles  per  hour, 
r  +  1  =  the  rate  of  A  in  miles  per  hour, 
172  -  28 

2  _  100 
r  r  +  1  ’ 


100 
r  +  1 


(r  —  4)  (r  —  9)  =  0. 

r  =  9  or  4, 

r  +  l=10or5  respectively. 


Page  177 


1.  5:10= 

2.  10:5=  =  2. 

16  ofi 

3.  16a2:8a  =  =  2  a. 

8  a 

4.  3*:3i=ii=|. 


5.  8S:5}  =  ^=i. 

w 

6.  3  days  :  9  hours  =  =  8. 

7.  150  pounds  :  1  ton  = 


8.  {x^  —  2/2) : {x  +  y)  =  — yl  — 


9.  (a^  +  6^)  :  (a  +  6)  = 


X  +  y 
a3  +  63 


a  +  b 


=  a2  —  a6  -f  62, 


(a  +  1)  (a  —  1) 


a2 


a  +  1 
a 

2x2+1 


a  —  1 


a 


2  x2  +  1  4  x^  —  1 


X2 


X^ 


X‘* 


X2 


(2x2+  1)(2x2-  1) 
'x^ 


12. 


2x2  -  1 
1 


X  —  3 


X  —  3  x2  —  5x  +  6 


=  X  —  2. 


13.  (x2  -xy  y2) ;  (x^  +  y^)  = 


(x  —  2)  (x  —  3) 

x2  —xy  +  2/2 


(X  +  y)  (x2  -  X2/  +  ^2)  X  +  2/ 
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14.  (x^  -  :  (l  -  I)  ~  == 


-  y^) .  -  y\  _  {x  -  y)  (x2  +  xy  +  2/2) 

X 


16.  I - X 

\  X  ) 


=  X2  +  JC?/  +  ?/2. 

16  -  a;2^ 


'?!  +  15  +  i\  = 

VX^  X®  X2/ 


x-y 

24  +  lOx  +  x2 


X 


x^ 


(4  +  x)  (4  -  x) 


) 


X 


(4  +  x)  (6  +  x) 
x^ 


x^  (4  -  x) 

6  +  X 


16.  Let 

2  X  =  one  part. 

and  6  X  =  the  third  part. 

Then 

3  X  =  the  other  part. 

.'.  4x  +  5x  +  6x  =  135, 

2x  +  3x  =  40, 

or  X  =  9, 

or 

X  =  8, 

4x  =  36, 

2x  =  16, 

6  X  =  45, 

and 

3x  =  24. 

and  6  X  =  54. 

17.  Let 

5  X  =  one  part. 

21.  Let  X  =  the  number. 

Then 

3  X  =  the  other  part. 

Then  ^  ^  _ 

**.  ox  OX  —  16, 

8  +  X  28 

or 

X  =  2, 

Transposing, 

5x  =  10, 

II 

to 

and 

3x  =  6. 

or  X  =  4. 

18.  Let 

3  X  =  one  part. 

22.  Let  X  =  the  number. 

Then 

11 X  =  the  other  part. 

Then 

3x 

+  llx  =  84, 

27  -X  9 

or 

X  =  6, 

Transposing, 

3x  =  18, 

1 

II 

1 

Oi 

and 

llx  =  66. 

or  X  =  9. 

19.  Let 

2  X  =  the  first  part. 

4  +  2a  16  +  24ct  +  8a2 

Then 

3  X  =  the  second  part. 

4  +  3  a  (4  +  3  a)  (4  +  4  a) 

and 

4  X  =  the  third  part. 

4  +  3  a  16  +  24  a  +  9  a2 

2  X  + 

3  X  +  4  X  =  36, 

4  +  4  a  (4  +  4  a)  (4  +  3  a) 

or 

X  =  4, 

The  second  is  the  greater. 

2x  =  8, 

3x  —  12 

a  4- 46  a2  _j.  11  _|_  28 62 

QiJ  - 

a  +  56  (a  +  56)(a  +  7  6) 
a  +  66_a2  +  iia5  +  3062 

and 

4x=:  16. 

20.  Let 

4  X  =  the  first  part. 

u  +  7  6  (u  +  7  6)  (u  +  56) 

Then 

5  X  =  the  second  part. 

The  second  is  the  greater. 

25.  It  is  increased. 
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1. ?  = 

4 

2.  -  = 

7 

3. ?  = 

2 

4.  3  :  X 

5.  X :  4 

6^  = 
3 


6 

X  * 

16 
X 
X 

5‘ 

=  7:9.  X  =  3f . 
=  3:6.  .-.  X  =  2. 
2 


.  X  =  8. 

.-.  X  =  28. 

X  =  71. 


Page  179  (First  set) 

o  2  3i 

8.  -  = 

1  4 


3 


2 

X 

1 

X 


X  = 


3 

.-.  X  =  - 

4  8 


X 


5 

12  ‘ 


X 


9.  i:2  =  3:4i.  .-.  x  =  ?. 

X  ^  4 

,  ^  a  c  6c 

10.  -  =  -  .  .*.  X  =  — 

6  X  a 

a  c  a 

11.  T  =  -•  •••  X  =  — 

6  1  6c 

X 

«  1  o 

12.  —  =  -  :  a^.  .-.  X  =  a^. 

x2  X 

13.  4:31  =3  :x- 3.  .*.  x  =  51. 


14.  5:x  —  3  —  7:2x-}-6.  .’.  x  —  —  17. 


Page  179  (Second  set) 


1.  m2  =  1  •  4,  or  =  ±  2. 

2.  m2  =  4  •  9,  or  m  =  ±  6. 

3.  m2  =  16  •  4,  or  m  =  ±  8. 

4.  m2  =  3  •  12,  or  m  =  ±  6. 

5.  m2  =  (a  —  6)2  •  4,  or 
m  =  ±  2(a  —  6). 


6.  m2  =  1 


1 

8’ 


or  m  =  i;  L 


7.  m2  =  1 .  or  m  =  ±  |. 

o  o  4  9 

8.  m2  = - ,  or  m  =  ± 

ax2 

9.  1  :  4  =  4  :  or  ^  =  16. 

4  :  9  =  9  :  or  t  =  20^. 
16:4  =  4:^,  or^  =  l. 

3  : 12  =  12  :  L  or  i  =  48. 
(a  —  6)2  :  4  =  4  : 

16 


6 


a2x 


or 


t  = 


(a  -  6)2 


1  .  1  _  1  .  /  nr  /  —  1- 
2*8  —  g  .  0,  VI  0  —  ^2’ 

i  •  sV  —  or  i 

10.  1:2  =  3:/,  or/=  6. 

11.  4:5  =  6:/,  or/=  V- 

12.  7  : 14  =  5:/,  or/=  10. 

1  2  Gf 

13.  5  : 12  =  a  :/,  or/= - 

5 

14.  7  :  21  X  =  6  X  :  /,  or  /  =  18  x2. 

15.  a  :  a2  =  :/,  or  /  =  a^. 

16.  =  ai :/,  or  /  =  a®. 

17.  (a  +  6)  :  (a  -  6)  =  (a2  -  62) :/, 
or 

a  —  6  1 


18. 


or 


a  +  6 

/  =  2. 


/  =  (a  -  6)2. 
=  (a2  -  62)  :/, 


1. 

2. 

3. 

4.  a 
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6  =  2:4;  3:2  =  6:4;  6:3  =  4:  2. 

10  =  3  :  6  ;  10  :  5  =  6  :  3  ;  10  :  6  =  5  :  3. 
2  =  x:6;  2:3  =  6:x;  3:X  =  2:6. 

6  =  c:d;  a:c  —  h:d  \  b  :  a  =  d  :  c. 


5.  a  —  6:2  =  3:a  +  6j  2:a  —  6  =  a  +  6:3;  a  —  6:3  =  2:a  +  6. 
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6.  ci  +  6:CC  +  2  —  tt  +  3:(Z  —  65  (X-|*2:Gt  +  6  =  ci  —  & 


(X-j-6;ci-}-3  —  tt-)-2:ci  —  6. 

7.  a  —  6:2  =  3:a  +  6. 

8.  a  —  b  :  S  =  6  :  a  —  b. 

9.  a  —  2:4=2:a  —  3. 

10.  a  —  4:  :a  +  b  =  a-{-b:  a  —  S. 

11.  a  —  3:a  —  2  =  a  —  8:a  —  3. 

12.  X  —  2y  :  a  +  6b 

—  a  +  6b:x  —  2y. 

13.  x:2  =  2:y. 

14.  x:Z  =  1  \y. 

15.  a  :  1  =  1  :  6. 

16.  ab  :d  =:  e  :  c. 


28.  -  = 

X  y 

«i  =  5. 

6  X 


30. 


3 

a 


1 

b 


31. 


32.  -  = 


8 

4 

2 

3 

P 


6 

3 

b 

a 


33.  —  = 


Wi 


17.  mn  :  xy  =  z  :  p, 

18.  a  :  a  +  6  =  1 :  6. 

19.  5  :  3  =  4  :  X. 

20.  4  :  9  =  7  :  X. 

21.  c  :  b  =  a  :  X. 

22.  p  :q  =  r  :x. 

23.  ac  :b  =  d:x. 

24.  a  :  1  =  1 :  X. 

25.  C:  a  =  b  :x. 

26.  y  :y  -\-l=l:x, 
27  2  —3 

^  I  •  ^  —  g . 


z? 

Fi 


34.  —  =  ^ 


Pi 
P2 


35.  ^  = 

3  2 


36.  ^  =  Z 
1  1 

X 

37.  —  = 


V7\ 


6. 


1  5  —  10 
3  — 

2  16—32 
1  2  ~  24* 


3. 


a  +  X 

X 
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4.  l  = 

3  X 


3 

2' 


5. 


Hi  +  A2  +  ^2 


A, 


6  12 


8  _  —  16  a  —  X 
—  ^ 


24 


X 


1  1 


/- 


X 


7.  ®  = 
- 1 

10 

16  _  32 

a  +  X 

3  7 

/+  X 

-  2’  ■ 

-  8  “  -  16 

’  a  —  X 

“  -1’  1“ 

f-X 

8.  If 

a 

b 

c 

—  —  > 
d 

9.  If 

a 

.  b  “ 

then 

b 

a 

__d 
~  c  ’ 

then 

b  _ 
a  ~ 

and 

-  +  1 
a 

d  ^ 

=  -  +  l. 
c 

and 

1-5  = 

a 

Whence 

6  +  a 

d  +  c 

Whence 

a  —  b 

a 

~  c 

a  ~ 

10.  If 

a  c 

2  a 

then  —  = 
b 

2c 

Whence 

2a  +  b 

b~  d' 

d 

b 

d!’ 

c 

1  - 
c  - 


d 
—  « 
c 

d 


d 
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11.  If 

then 

Whence 


or 


a  _c 
b~d' 
a  _  c 

ct-(-36  c-l-3(i 

36  ^  3d  ’ 

tt“j“36  c-|-3d 

6  d 


or 


12. 

3x  +  4 

3  +  2 

13. 

,  6a;  +  3  2a  +  6 

1 

1 

CO 

3-2‘ 

6x  —  3  2a  —  6 

Then 

II 

6 

i’ 

Then 

12  X  4  a 

6  ”  26’ 

X  = 

2. 

or 

a 

Page  183 

1.  From  1  =  1=  1%  =  h  etc. 


«  T.  12  36 

2.  From  -  =  —  = - , 

a  2a  Sab  3a  +  3a6 

3.  From  f 

4.  From 


3  +  36  1  ^ 

=  - ,  etc. 
a 


6 


—  12  2  1—3  pfp 

8  —  16’  —  4’ 

1  a  6 


1  +  ot  +  6 


X  —  y  ax  —  ay  bx  —  by  {x  —  y)  {1  +  a  +  b)  x  —  y 


,  etc. 


5.  I  =  =  i.  Also  I  =  ^4^  =  3-5^  zz:  12  =  1.  The  perimeters  are 

in  the  same  ratio  as  the  corresponding  sides. 

6.  -  =  -  =  Multiply  both  terms  of  -  by  2,  of  -  by  3,  and  of  —  by  4. 

b  d  f  b  d  f 

Then  use  (10)  on  p.  183  in  text,  which  gives 

2a  +  3c  +  4 e  _  a  _  c  _  e 

26  +  3d  +  4/  ”6  “d-/* 
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1.  If  -  =  -  and  -  =  - ,  then  -  =  -  ,  or  a;  =  ±  1. 

b  X  6  1  X  \ 

X  X 

a9  al  91 

2.  If  -  =  -  and  -  =  - »  then  -  =  - ,  or  y  =  +  3. 

by  y  \ 

y  V 

3.  If  —  =  -  and  -  =  - ,  then,  by  dividing,  -  =  — . 

re  re  ^  q  18 

n  4  (7  a  n  4 

4.  If  —  =  -  and  -  =  - ,  then,  by  multiplying,  - 

q  a  r7 
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5.  Let  the  parts  of  12  be  x  and 
12  —  X  respectively. 

8  X 

10 


6.  Let  p  =  one  part. 

Then  21  —  p  =  the  other  part, 


Then  —  = 


12  -X 

or  X  =  5|,  and  12  —  x  =  6|. 

7.  Let 
Then 


and 


or 


P 


18 

24 


21  -p 

p  =  9 ,  and  21  —  p  =  12. 


or 


U  —  the  height  of  the  pole  in  feet. 
h  =  72. 


8.  Let  X  and  X\  be  the  required  sides  respectively. 

™  10  15  10  20 

12  X  12  xi 

Clearing,  10x  =  180.  Clearing,  10x1  =  240. 

X  =  18.  Xi  =  24. 

10  —  15_20_45_5 
12  —  IB  —  24  —  3?  ~  5* 

Therefore  they  have  the  same  ratio. 

9.  'Let  X,  Xi,  and  Xg  be  the  required  sides  respectively. 


Then 


9_  9  +  10  +  17 

X 


108 


36 

1^ 


Clearing,  108  =  4  x. 

X  =  27. 


AD  AE 


EC 

10 


10.  (a) 

SuTostitutiiiff , 

®  4  EC 

Clearing,  QEC  =  40. 

EC  =  6|. 

AD  DE 


DB 

6 

4 


(6) 

Substituting, 

®  8  +  4  BC 

Clearing,  8  BC  =  72.  BC  =  9. 


AB 

8 


BC 

6 


1 

3 


12-1 
Xi  3 
30  =  Xi. 


(c) 

Substituting, 

Clearing, 

(d) 

Substituting, 


Clearing, 


17  _1 
X2  3 
51  =  X2. 

AD  AE 


AB  AC 
8  AE 


8  +  4  10 

80  =  12  AE. 
AE  =  6|. 

AD  AE 


AB  AC 
10  AE 

16“ 

AE  =  10. 


(&) 


EG  -RK  HE-  HR 


EG 


HE 


o  ,  i  RE 

Subst. ,  —  = - 

20  10 

Clearing,  40  =  20  RE. 


0 


RE=z2. 
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(0 

Substituting, 

Clearing, 


FG  _  BE RF 
EK  ~  BE 
20  _  HR  +  6 
15  “  BE 
20  BE  =  15HR  +  90. 


Transposing,  6  BE  =  90. 


BE  =  18. 


id) 

Substituting, 

Clearing, 


FG  _  BK  +  KG 
RK  ~  HH 
18  _  KB  +  4 
15  ~  BK 
lSBK=15BK+60. 


Transposing,  3  BK  —  60. 

BK  =  20. 


12.  Let 

Then 

Clearing, 


X  =  the  third  side  of  the  triangle. 
12 

x=2i. 


Therefore  the  third  side  of  the  triangle  is  24  centimeters. 


13.  Let  X,  Xi,  and  X2  be  the  required  lengths  in  centimeters. 
5  __  X  6  _  Xi  8  __  x^ 

10“l6’  12“l0’  16“i2' 

a;  =  8.  Xi  =  5.  X2  =  6. 


Then 


14.  (a) 

Substituting, 

Clearing, 


AD_BI) 
M  “  BC' 
9_  6 
6  “ 

92)0  =  36. 
DC  =  4. 


(&) 

Substituting, 

Clearing, 


AB  _BD 
M  “  DC 
4  _  BD 
^“20-4* 
64  =BD^. 
BD  =  8. 


15.  (a) 

Substituting, 

Clearing, 


AD  _  CD 
CD  ~  BD 
2  _  CD 

l8  ' 

36  = 

CD  =  6. 


(&) 


Substituting, 


AD  _  CD 
'CD~'^’ 

AD  _  8 

~8~  “  34  -  ad' 


Clearing,  34  AD  —  AD^  =  64. 

AD^  -  34  AD  +  64  =  0. 
(AD  -  32)  (AD  -  2)  =  0. 

AD  =  32,  2. 


16. 


Substituting, 

Clearing, 


DC'_  AD  +  BC 
AD 

480  _  8  _  AD  +  160 
4^“  7  “  AD 
8  AD  =  TAD  +  1120. 
AD=  1120. 


Therefore  the  computed  value  of  AD  was  1120  feet. 
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17.  Let  x,  cci,  and  X2  be  the  sides  of  the  second  triangle  respectively. 
45  11  45  19  45  45  -  11  -  19 


Then 


18.  Let 

Then 


135  X 
z  =  33. 


135  xi 
Xi  =  57. 


135 

X2  =  45. 


X2 


2,x  =  the  rate  of  the  first  man  in  miles  per  hour. 

3  X  =  the  rate  of  the  second  man  in  miles  per  hour. 


Therefore 

10x+15x  =  100, 

or 

to 

II  II 
00 

and 

II 

00 

19.  Let 

7  X  =  the  amount 

Then  • 

8x  =  the  amount 

Also 

7x  +  8x 

- >  or  5  X  =  the  amount 

3 

Therefore 

7x  —  5x,  or2x  =  the  amount 
8x  —  5x,  or  3x  =  the  amount 

Therefore 

2  X  +  3  X  =  30, 

or 

X  =  6, 

2  X  =  12  dollars. 

and 

3x  =  18  dollars. 

20.  From  February  21  to  March  28  is  35  days. 

true  number  of  minutes  in  a  day  _  true  number  of  days 
false  number  of  minutes  in  a  day  false  number  of  days 

1440  _  X 
1450  “  ^  ‘ 

Whence  x  =  34.758  days. 

34.758  days  =  34  days,  18  hours,  12+  minutes. 
Therefore  the  correct  time  was  10.12  a.m.  March  28. 


Now 


Therefore 


Page  188 

1.  It  begins  at  80°  and  ends  at  83°. 

2.  The  highest  temperature  recorded  is  88° ;  the  lowest,  64°.  % 

3.  The  highest  temperature  was  recorded  at  7  p.m.  Wednesday.  The 
lowest  temperature  was  recorded  at  9.30  a.m.  Thursday. 

4.  The  instrument  recorded  80°  five  times,  72°  three  times,  78°  four 
times,  and  62°  twice. 

6.  The  80°  records  were  made  at  2  p.m.  Wednesday,  10  p.m.  Wednes¬ 
day,  1  p.m.  Thursday,  10  p.m.  Thursday,  10.30  a.m.  Friday. 

The  72°  records  were  made  at  1  a.m.  Thursday,  9  a.m.  Thursday,  11  a.m. 
Thursday. 
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The  78°  records  were  made  at  10.30  p.m.  Wednesday,  12.30  p.m.  Thurs¬ 
day,  12  P.M.  Thursday,  1  a.m.  Friday,  9.30  a.m.  Friday. 

The  62°  records  were  made  at  9  a.m.  Thursday,  9.30  a.m.  Thursday. 

6.  A  graph  such  as  the  one  here  explained  might  be  used  as  a  check 
against  the  waste  of  coal  in  overheating  a  building  when  not  in  actual 
use.  It  might  be  used  to  test  the  care  exercised  in  keeping  a  room  or  a 
car  at  a  uniform  temperature. 
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1.  The  line  through  8  seconds  cuts  the  curve  at  a  distance  of  1024  feet, 
the  line  through  3  seconds  cuts  it  at  144  feet,  the  one  through  7  seconds 
cuts  it  at  784  feet,  the  one  through  2|  seconds  cuts  it  at  100  feet,  and  the 
one  through  6.2  seconds  cuts  it  at  615  feet. 

2.  The  line  through  400  feet  cuts  the  curve  at  the  line  for  5  seconds. 

The  line  through  196  feet  cuts  the  curve  at  the  line  for  3|  seconds. 

The  line  through  100  feet  cuts  the  curve  at  the  line  for  2|  seponds. 

The  line  through  25  feet  cuts  the  curve  at  the  line  for  li  seconds. 

The  line  through  120  feet  cuts  the  curve  at  the  line  for  2|  seconds. 

The  line  through  750  feet  cuts  the  curve  at  the  line  for  6f  seconds. 
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\ 

/ 

1 
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) 
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.0 

( 

0, 

ly 

<2 

iff 

-X 

i 

2!o) 

-1 

0,1 

2 

.1 

-2- 

-3- 

Y 

TEACHERS’  EDITION 


151 


6.  If  one  coordinate  of  a  point 
is  zero,  the  point  is  located  on 
one  of  the  axes. 

If  both  are  zero,  it  is  located 
at  the  origin. 
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X  +  2  ?/  =  8. 


X 

-2 

0 

1 

2 

4 

6 

y 

*5 

4 

1 

3 

2 

1 

1 

( 

-2 

’^1 

W 

(0 

'(t; 

7  ’ 

(2 

<,4 

'4; 

4 

o 

,31 

'(4 

2; 

\ 

ll^ 

1 

2-\ 

Ql 

-1 

-2 

r 

.  + 

2> 

n 

0— 

T 

The  points  are  in  a  straight  line  which 
cuts  the  x-axis  at  (8,  0)  and  the  ?/-axis 
at  (0,  4). 

The  graph  ofx  +  2?/  =  8isa  straight 
line  which  passes  through  these  points. 

No,  (4,  4)  does  not  satisfy  the  equation.  The  point  (4,  4)  is  not  on  the 
graph  of  the  equation.  If  the  x-  and  ^/-distances  of  a  point  satisfy  the 
equation  x  +  2  y  =  8,  the  point  is  located  on  the  graph  of  the  equation. 
Moreover  only  such  points  are  there  located. 


2. 


( 

- 1 

.4, 

1)^ 

► 

fr\ 

.3; 

0 

LQ 

.1 

i) 

[2  Jo) 

(— 

i  - 

0.1 

2 

( 

►(3 

♦  - 

i) 

3 

2^ 

1  = 

6 

-2 

- 

3) 

/ 

□L 

3. 


nr 

J 

0 

1 

H 

-I-) 

-) 

/ 

c 

, 

2 

L- 

of 

x- 

^  1 

- 

f(3 

D 

-r 

0 

< 

J 

'0,- 

9 

X- 

•4 

1 : 

■3/ 

0 

(-2 

)' 

f 

. 

/ 

T 
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1 

.3 

0 

0 

1 

•i 

,1^ 

I-) 

( 

0,0) 

(3| 

) 

Y 

.-2-1 

0 

1 

2  3 

rs 

-1 

-I 

0 

x  = 

p3 

y 

l- 

5,- 

2) 

- - 

Y 

• 

-3) 

)- 

o 

if\ 

/ 

'  1 

-X- 

n 

- 

:i)« 

0,1 

2  3 

i. 

2,- 

3)1 

-1 

-2 

-3 

-X- 

-y 

=-i 

y- 

-3 

V 

f 

-» 
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1 »  ic  “|-  ?/  —  G, 


X 

0 

G 

V 

6 

0 

X 

0 

5 

V 

-5 

0 
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X  +  2  y  =  8. 


X 

0 

8 

y 

4 

0 

3x  +  =  12. 


X 

0 

4 

y 

3 

0 

4x  —  =  12. 


X 

0 

3  . 

y 

-4 

0 

2x  +  4  ?/  =  9. 


X 

0 

y 

0 
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7.  ic  —  2  ?/  =  0. 


X 

0 

4 

y 

0 

2 

8.  —  ?/  =  0. 


X 

0 

6 

V 

0 

2 

9.  X  —  4  for  all  values  of  7j. 


10.  X  =  —  6  for  all  values  of  y. 
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11.  2/  =  5  for  air  values  of  x. 


12.  y  =  —  2  for  all  values  of  x. 


13.  X  =  0  for  all  values  of  y. 


14.  2/  =  0  for  all  values  of  x. 


17.  Yes. 

18.  3x  —  4  2/  =  12. 


X 

0 

4 

y 

-3 

0 

Point  (3,  4)  is  not  on  the  graph 
of  3x  —  4 2/  =  12. 

Point  (0,  4)  is  not  on  the  graph 
of  3x  —  42/  =  12. 

Point  (4,  0)  is  on  the  graph  of 
3x  —  42/  =  12. 

10.  Point  (2,  6)  will  ho  on  a  graph 
if  it  satisfies  the  equation  of  that 
graph.  It  satisfies  the  equation  of 
Exercise  8,  and  therefore  lies  on 
the  graph  of  3x  —  2/  = 
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20.  The  graphs  of  equations  in  Exercises  7,  8,  13,  and  14  pass  through 
the  origin,  for  their  constant  terms  are  zero. 

21.  An  equation  whose  graph  passes  through  the  origin  has  zero  for  its 
constant  term.  The  constant  term  of  an  equation  is  never  zero  if  the 
graph  does  not  pass  through  the  origin. 

22.  Yes.  If  the  constant  term  of  the  equation  is  zero,  and  x  is  set  equal 
to  zero,  then  y  equals  zero  also. 

23.  The  graph  of  a  linear  equation  in  x  and  y  will  be  parallel  to  the 
x-axis  if  the  coefficient  of  y  is  zero. 

Likewise,  the  graph  will  be  parallel  to  the  ?/-axis  if  the  coefficient  of  x 
is  zero. 
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10. 


11. 


The  system  is  inconsistent,  for  there  is  no  graphical  solution. 
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The  system  is  inconsistent,  for  there  is  no  graphical  solution. 


13. 


The  system  is  inconsistent,  for  there  is  no  graphical  solution. 


14. 
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15.  16. 


17.  18. 


o 

J 

0 

II 

1 

1 

-X 

/ 

X 

<- 

- 

1 

01 

1- 

-1 

(3 

1  ~ 

2) 

2r 

=  0 

-3 

Y 

Page  200 

1. 


TEACHERS’  EDITION 


161 


162 


COMPLETE  SCHOOL  ALGEBRA 


Page  206 


1. 

x  +  2y  = 

(1) 

• 

6x  —  2y  = 

11. 

(2) 

[(l)  +  (2)] 

-4-6,  X  = 

3. 

Then  from  (1),  y  = 

:  2. 

2. 

2x  +  y  = 

4, 

(1) 

CO 

I 

II 

21. 

(2) 

[(l)  +  (2)] 

5,  X  = 

:  5. 

Then  from  (1),  y  = 

-6. 

3. 

7  m  —  n  = 

2, 

(1) 

n  —  2m  = 

-  3. 

(2) 

[(l)  +  (2)] 

-T-  5,  m  = 

.  _  1 

3* 

Then 

n  = 

_  1  7 

3‘- 

4. 

10h-k  = 

-3, 

(1) 

12h-^12k  = 

102. 

(2) 

[(1)  .  12  -1. 

(2)]  -4- 132,  h  = 

1 

2- 

Then 

k  = 

8. 

5. 

II 

GO 

00 

1 

5- 

-  30, 

(1) 

r  -f  11  s  = 

20. 

(2) 

[(l)-(2). 

7]  4- -85,  s  = 

2. 

Then 

r  = 

-  2. 

6. 

8x4-2/  = 

7, 

(1) 

llx  +  2y  = 

28. 

(2) 

[(1) .  2  -  (2)]  --5,  a;  =: 

-  ¥• 

Then 

V  = 

7. 

5 1  4-  2p  = 

0, 

(1) 

3  Z  4-  P  = 

3. 

(2) 

[(1)  -  (2)  • 

21-4--1,  1  = 

6. 

Then 

V  = 

-  15. 

8. 

10  r  4-  2  M  = 

22, 

(1) 

M  4-  51?  = 

11. 

(2) 

m  -  (2)  • 

2]  gives  0  =: 

0. 

The  system  has  an  infinite  num- 

her  of  sets 

of  roots. 

9. 

12  X  4-  5  2/  = 

14, 

(1) 

II 

0 

I 

CO 

8. 

(2) 

[(1)  .  2 -f- (2)] -- 27,  x=. 

4 

3* 

Then 

y  = 

0 

~  3- 

10.  2x-y  =  -l,  (1) 

15x  -9y  =  20.  (2) 

[(1)  .  9  -  (2)]  -^3,  =  -  2/-. 

Then  y  =  — 

11.  3s-^  =  12,  (1) 

2  ^  -  6  s  =  10.  (2) 

[(1)  •  2  4-  (2)]  gives  0  =  14. 

Therefore  the  system  is  not  con¬ 
sistent. 

12.  5x  —  Sw  =  2,  (1) 

15x -t- 12m?  =  -  5.  (2) 

[(l).3-(2)]--21, 

m;  =  -  li. 

Then  x  = 

13.  Xi  —  6x2  =  7,  (1) 

12  X2  —  Xi  =  0.  (2) 

[(1)  +  (2)]  -^6,  =  I 

Then  xi  =  14. 

14.  27h  +  S2k  =  6,  (1) 

16  -  9  A  =  8.  (2) 

[(1)  +  (2)  .  3]  80,  k=  I . 

Then  A  =  — 

15.  2r  +  25ri  =  15,  (1) 

3  r  =  10  ri  —  44.  (2) 
[(1)  .  3  -  (2)  .  2]  -f-  95, 

n  =  I- 

Then  r  =  —  10. 

16.  12n-2m  =  18,  (1) 

3  m  =  18  n  +  10.  (2) 
[(1)  .  3  +  (2)  .  2]  gives 
0  =  74. 

Therefore  the  system  is  not  con¬ 
sistent. 
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1.  X  —  2  2/  =  8,  (1) 

3x  +  2  ?/  =  7.  (2) 

Substituting  2  ?/  +  8  for  x  from 
(1)  into  (2), 

3(22/ +  8) +  27/ =  7. 

Therefore 
Then  from  (1), 


2/  =  -  V- 


/>.  —  1  5 


2. 


(1) 

(2) 


X  —  2  7/  =  —  12, 

4x  —  7/  =  1. 

Substituting  2  7/  —  12  for  x  from 
(1)  into  (2), 

87/  -  48  -7/  =  +  !. 

Therefore  2/  =  7, 

and  X  2. 

3.  14  771  —  2  n  =  1,  (1) 

n  —  6  m  =  0.  (2) 

Substituting  6  m  for  n  from  (2) 
into  (1), 


Then 


m  =  i. 
n  =  3. 


4.  6  /i  +  10  ^  =  19, 

2k  =  3h. 
Sh 


(1) 

(2) 


Substituting  —  for  k  from  (2) 
into  (1),  2 

h  —  la 

Then 

5.  3s  +  12  =  3  +  ^,  (1) 

t=s  +  l.  (2) 

Substituting  s  +  1  for  t  in  (1), 
s  =  -  4, 

and  t  =  —  3. 


11. 


6.  18  +  2p  =  q,  (1) 

p  +  g  =  -  9.  (2) 

Substituting  2p  +  18  for  q  from 

(1)  into  (2), 

=  —  9. 

Then  g  =  0. 

7.  3r+15s  =  7,  (1) 

12  +  5  s  =  —  r.  (2) 

Substituting  —  12  —  5  s  for  r  from 

(2)  into  (1), 

36  =  7. 

Therefore  the  system  is  incon¬ 
sistent. 

8.  20  7/ -  32  =  1,  (1) 

2  -  6  7/  =  0.  (2) 

Substituting  6  y  for  z  from  (2) 
into  (1), 


Therefore 


y  =  h 

2  =  3. 


9.  .75i)  +  1.5g  =  3,  (1) 

g  =  _p  —  16.  (2) 

Substituting  g?  —  16  for  q  into 
(1)  .  100, 

75?)  +  150?)  -  2400  =  300. 
Therefore  p  =  12, 

and  g  =  —  4. 

10.  8^ -20  ^2^+^,  (1) 

2  3 

10  =  X  -  7/.  (2) 

Substituting  10  +  7/  for  x  from  (2) 
into  (1)  •  6, 

7/  =  -  2. 

Then  x  =  8. 

-  7 


7  +  2  7)71  7772  —  1 

mi  =  m2  +  3. 

Substituting  +  3  for  7ni  from  (2)  into  (1)  and  solving, 

m2  =  —  6. 
mi  =  —  3. 


(1) 

(2) 


Then 
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12. 


Substituting 


Then 


6R1+2R2 


-2  (Pa +  2), 


2  R2 


2 

El  _  I  =  0. 

for  El  from  (2)  into  (1)  and  solving, 

E2  =  6. 

El  =  4. 


(1) 

(2) 


1. 


2x 


+  4:y  = 


Y 


2 

(1) -3,  2x4-12  2/ 

(2)  -2,  Gx-7y 

[(3) .  3  _  (4)]  -  43,  y 

Whence  x 


Page  209 

[(3).  11+ (4).  15]- -  1407, 

/i  =  5. 

Whence  k  =  10. 


(1) 

4.  (2) 


2. 


m 
8  n 


3 


3  n 

T 


20.  (3) 

-8.  (4) 
2. 

1. 

(1) 


0 

+  7  —  16.  (2 


5.  (1) 

9  2  ^  ' 

X  =  ^  -  41.  (2) 

(1) .18,  4x-9?/  =  -18,  (3) 

(2) . 4,  4x-92/  =  -18,  (4) 

(3)  -  (4),  0  =  0. 

Therefore  the  system  has  an  in¬ 
finite  number  of  sets  of  roots. 


(1)  • 

(2) .  3, 


5  m 


3  n 
21  m  +  8  n 


18.  (3) 

-  48.  (4) 


[(3)  •  8  +  (4)  •  3]  -f-  103, 


6.  .4x  +  .9?/  =  5.7, 

2x  —  y  =  1. 
[(1)  .  10  -  (2)  .  2]  -f-  11, 


(1) 

(2) 


771  =  0. 

y  =  6. 

Whence 

n  =  —  6. 

Whence  x  =  3. 

3. 

5  Pi  , 

6 

P2  « 

4  “  ’ 

(1) 

7. 

12  m  =  ^^^  +  17, 
9 

(1) 

2  El 

3 

?“  =  3. 

8 

(2) 

2  m  49  6y 

3  12  “  12  ' 

(2) 

[(1)  •  12  -f  (2) 

•  24]  - 

26, 

(1)  •  0, 

108  771  —  lly  =  153. 

(3) 

Ei  =  6. 

(2)  •  12, 

8  m  —  5  ?/  =  49. 

(4) 

Whence 

Ea  =  8. 

[(3)  •  5  - 

-(4).  11] -  452, 

4. 


Sk- 
11  k 


+ 


12  h 

nh 


(1)  •  5, 

(2)  •  10, 


10  '  2 
16  k-  12  h 
llk+S6h 


18,  (1) 

53L  (2) 

90.  (3) 

535.  (4) 


771  =  i. 

Whence  y  =  —  9. 

o  ^  i  23 

8.  9  s  =  -  H - , 

3  4 

It  9  _  -  3s 

Y~4“  4 


(1) 

(2) 
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(1)  .12,  lOSs  ~  4:  t  =  69.  (3) 

(2)  -12,  28  ^  + 9s  =  27.  (4) 

[(3) .  7  +  (4) .  1]  -  765, 


Whence 


s  =  f. 


9.  .04?n  +  .75)1  =  10,  (1) 

.8  m  —  1.25)1  =  5.  (2) 

(1)  .  100,  4  )7i  +  75  )i  =  1000.  (3) 

(2)  .  100,  80  m  -  125  n  =  500.  (4) 

[(3)  •  20  -  (4)  .  1]  -f-  1625, 

n  =  12. 

Whence  m  =  25. 


10. 


28a^  -  16?/ =  56,  (1) 

2  X  +  7  .  ,  , 

— - - y  =  4:.  (2) 


[(1)  -  (2) .  16]  -  12,  X  =  4. 
Whence 


y  =  I 


11. 


r  +  3  I 


7  5  =  "’ 

5  r  +  2  =  7  L  (2) 
[(1) .  35  -  (2) .  1]  gives 

13  =  0. 

Therefore  the  system  is  inconsist¬ 
ent. 

12.  ^  +  1^  =  ?.  (1) 

5  10  2  ^  ’ 


7x+l  11?/  —  4 


=  4. 


(2) 


3  7 

(1) .IO,  2x  +  y  =  5.  (3) 

(2) .  21,  49x-  33y  =  65.  (4) 

[(3) .  33  +  (4) .  1]  -  115, 


14. 


[(l)  +  (2)].x. 
Whence 

15. 


1  1_5 

— I —  —  —  > 

X  y  (5 
1  _  1  _  1 
X  y  6 
X  =  2. 
y  =  3. 
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(1) 

(2) 


1  12,,, 

- 1 - 

mi  m2  15 


1 


)?ll  ))?2  3 

(1)  -1-  (2)  •  5  nil,  mi  =  —  10. 


(2) 


Whence 

16. 


ni2  =  Y’. 

6  7  3 

-  4-  -  = 

X  y  2 


(1) 


=  (2) 


(1)  •  6  +  (2) .  7, 
Whence 

17. 


X  =  —  3. 
y  =  2. 

i+i=10,  (1) 

X  y 

5  +  -  =  14.  (2) 

X  y 

(1)  •  3  -  (2),  •  0  =  16. 

Therefore  the  system  is  inconsist¬ 
ent. 

18.  -  +  12  =  17,  (1) 

X 

?-15?y  =  0.  (2) 

X 

[(1)  •  2  -  (2)  ■  6] -i- 76,  v= 

Whence  x  =  1. 


X  =  2. 

4r  +  g 

Whence  ?/  =  1. 

19.  - = 

6r  q 

13. 

20 ))?,  -f  9  n  ^ 

7  7 

(1) 

2  r 

y-  g  - 

m  +  Y  = 

•  (2) 

(l).5(6r4-9),8r-f  3g  = 

[(1) .  7  - 

(2)  •  20]  --  -  19, 

(2).  3,  2r-3g  = 

n  =  6. 

[(S)  +  (4)]  10,  r  = 

(1) 


Whence 


m  = 


—  1 


Whence 


q  =  -4. 
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1  2  40 

20.  —  —  —  —  > 

2  ^2  -  3  =  0. 

[(1) .  2  .  ht2  -  (2)]  5, 

G  =  10. 

Whence  h  =  15. 

5m  +  3n  —  1  1 

=  71  +  -, 

3 


=  1. 


(1) 

(2) 


3 

25  777 

10  777  +  2  77 

(1)  •  3  5, 

777  : 

Whence 

77  : 

22. 

A:  +  5 
A:  +  1 

11  A: +  4 

Z  +  A:  +  r 

[(l).(fc-fl)(Z-2)  +  (2) 

3 

k  ■- 

Whence 

1  : 

23. 

2  Xi  —  3  X2 

X2  —  4  Xi 

8 

*  8 

-+  - : 

(1) 

(2) 


—  2 

3* 


I  -  2 
=  4. 


(1) 

(2) 


7. 

=  3, 

=  0. 


(1) 

(2) 

(3) 

(4) 


But  this  set  makes  the  first  mem¬ 
ber  of  (1)  indeterminate,  also  the 
first  member  of  (2)  is  not  a  number. 

Therefore  the  system  has  no  set 
of  roots. 


24.  3x-2y  =  7,  (1) 

= - - —  (2) 

X  —  5  7/  —  4 

[(1).1  +  (2).(x-7/)(7/-4)]-8, 

X  =  5. 

Whence  x  =  4. 

But  this  set  does  not  satisfy  (2). 
Hence  the  system  has  no  set  of 
roots. 

2  4 


25. 


6  +  s  4:-t 

t  s  ^ 

— I - h  2 

4  2 


=  0, 


0. 


(1) 

(2) 


X2  +  Xi  Xi  —  X2 

(1)  •  (X2  -  4Xi), 

14. xi  —  6  X2  =0. 

(2)  .  (X2  +  Xi)  (Xi  -  X2), 

16  Xi  =  0. 

(4)  -f-  16,  Xi  =  0. 

Then  X2  =  0. 

Page 

1.  Let  gf  =  the  greater  num¬ 
ber, 

and  I  =  the  less. 

Then  g  -1  =  25,  (1) 

and  g  I  ■=  46.  (2) 

[(1)  +  (2)]  ^  2, 


(1) .(6  +  s)  {4-t), 

-2i-4s=16.  (3) 

(2)  -4,  «  +  2s  =  -8.  (4) 

[(3)  •  1  -J-  (4)  •  2]  gives  0=0. 

Therefore  the  system  has  an  in¬ 
finite  number  of  sets  of  roots. 

26.  - - - = - - - ,  (1) 

711-1-2  +  77.2  5772  +  377i  —  5 

77i  +  2  772  —  4.  (2) 

(1)  cleared,  5  771  +  9  772  =  12.  (3) 

(2)  .5,  5  77i  +  10  772  =  20.  (4) 

(4)  -  (3),  772  =  8. 

Whence  77i  =  —  12. 

211 

2.  Let  g  =  the  greater  number, 
and  I  =  the  less. 


Then 


Whence 


n  7 1 
9  —  '2~- 

7—21 

t  —  . 


?-■ 

or  *  g  = 

and  gr  +  Z  =  49. 

[(1)-(2)]h--7,  Z=7. 
Whence  g  =  42. 


(1) 

(2) 
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3.  Let  g  =  the  greater  number, 
and  I  =  the  less. 


Then 

g  -  l  =  S6, 

(1) 

and 

2  =  3. 

1 

or  g  —  Zl  =  0. 

(2) 

2,  1  =  18. 

Whence 

S' =  54. 

4.  Let 

n 

-  =  the  fraction. 

Then 

d 

n  3 

or  5  n 

d  6 

3d  =  0, 

(1) 

and 

or  4  n 

n  +  3  3 

d  +  1  “4’  . 

-  3  d  =  -  9. 

(2) 

(1)  -  (2), 

n  =  9. 

Whence 

d  =  15, 

and 

n  9 

5.  Let  g 

d  15 

=  the  greater  number. 

and  1 

=  the  less. 

Then 

2  =  3+®, 

1  1 

or  g  —  SI  =6, 

(1) 

and 

•  ^=.3, 

or  10 1 

9 

—  Sg  =  0. 

(2) 

(1)  •  3  4-  (2), 

1  =  18. 

Whence 

g  =  60. 

6.  Let  n  =  the  number  of  nickels, 
and  5  =  the  number  of  quar¬ 
ters. 

Then  n  +  q  =  77,  (1) 

and  5  n  -t-  25  g  =  985.  (2) 

[(l).5-(2).l]--20, 
q  =  30. 

Whence  n  =  47. 

71 

7.  Let  -  =  the  fraction. 

d 


Then 

n  — 

4 

3 

■ 

3 

d  -f- 

j 

9 

5 

or  bn 

-  3 

d 

7, 

(1) 

and 

n  + 

d 

= 

19. 

(2) 

[(1)  ■  1  +  (2) 

•3] 

-7- 

8, 

n 

8. 

Whence 

d 

11, 

and 

n 

_ 

8 

d 

11 

8.  Let 

n 

d 

= 

the  fraction. 

Then 

d  - 

n 

24, 

(1) 

and 

n  + 

3 

3 

3 

d  - 

1 

4 

14 

or  14  n 

-  3 

d 

z=: 

—  6. 

(2) 

[(1)  •  3  +  (2) 

•1] 

11, 

n 

= 

6. 

Whence 

d 

0 

CO 

and 

n 

6 

d 

30 

9.  Let  Wi  and  represent  the 
weights  in  pounds. 

Then  12i0i  =  8iU2,  (1) 

and  10  {wi  +  2)  =  8  W2.  (2) 

[(l)-(2)]-^2,  i/;i  =  10, 

and  W2  =  15. 

10.  Let  Wi  and  W2  represent  the 

weights  in  pounds.  « 

Then  12wi  =  lSw2,  (1) 

and  12  (wi  —  12)  =  15  W2-  (2) 

[(l)-(2)]-^-3, 

W2  =  48. 

Whence  toi  =  72. 

11.  Let  Wi  and  W2  represent  the 
weights  in  pounds. 

Then  15iOi  =  10iO2,  (1) 

and  14  (wi  -  6)  =  10 {W2 - 12) . (2) 
(1)  -  (2),  wi  =  36. 

Whence  W2  =  54. 
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12.  Let  X  =  A’s  age  in  years, 

and  y  =  B’s  age  in  years. 

Then  x  —  2y  =  0,  (1) 

1  «  X  —  7 

and  y  -  7  =  — — .  (2) 

O 

[(l)  +  (2)],  y  =  14. 

Whence  x  =  28. 


13.  Let  X  =  A’s  age  now  in  years, 
and  y  =  B’s  age  now  in  years. 

Then  a:  +  5  =  2(y  +  5),  (1) 

and  X  —  5  =  3  (y  —  5).  (2) 

(l)-(2),  y  =  15. 

Whence  x  =  35. 


14.  Let  I  =  the  length, 

and  w  =  the  width. 

Then  2l  +  2w  =  232,  (1) 

I  —  2w  =  8.  (2) 


[(l)  +  (2)]-f-3,  Z  =  80. 
Whence  w  =  30. 


15.  Let  pi  —  the  number  of  dol¬ 

lars  at  6%, 

and  p2  =  the  number  of  dol¬ 

lars  at  5%. 

Then  i?!  +  P2  =  1000,  (1) 

and  .00  Pi  +  .05  p2  =  h4.  (2) 

[(1)  .  5  -  (2)  .  100]  -  1, 

Pi  z=  400. 

Whence  p2  =  000. 

• 

16.  Let  X  =  the  number  of  dol¬ 

lars  at  4i%, 

and  y  =  the  number  of  dol¬ 

lars  at  3\%. 

Then  x  +  y  =  2000,  (1) 

and  .035y  —  .045x  =  10.  (2) 

[(1)  ■  35  -  (2)  .  1000]  -  80, 

X  =  750. 

Whence  y  =  1250. 

17.  Let  n\  =  the  number  of  dol¬ 

lars  at  4%, 


and 

Then 

and 


?i2  =  the  number  of  dol¬ 
lars  at  0%. 

7li  -t-  922  =  5000,  (1) 


5  /iZiA  _  3  =  120.  (2) 

\100/  \100/  ^  ’ 

[(2) .  100  +  (1)  .  18]  -  38, 

9ii  =  2700, 

Whence  =  2300. 


18.  Let  r  =  the  value  of  a  ruble 
in  cents, 

and  m  =  the  value  of  a  mark 
in  cents.  . 

Then 

20  992  —  lOr  =  10,  ,  (1) 

and  12  992  —  4  r  =  100.  (2) 

[(1)  .  2  +  (2) .  5]  -h  20, 
m  =  24. 

Whence  r  =  47. 


19.  Let  f  =  the  value  of  a  franc 
in  cents, 

and  F  =  the  value  of  a  florin 
in  cents. 

Then  5/-2E=19,  (1) 

and  3f+F=  95.  (2) 

[(l)-h(2).2]-^ll, 

/=19. 

Whence  F  =  38. 

21.  Let  t  =  the  digit  in  tens’  place, 
and  u  =  the  digit  in  units’ 

place. 

Then  i  +  22  =  7,  (1) 

and  10^  +  22  +  27  =1022-|-i, 
or  t  —  u  =  —  3.  (2) 

[(l)  +  (2)]-^2,  ^  =  2, 

and  22  =  5. 

Therefore  the  number  is  25. 

22.  Let  t  —  the  digit  in  tens’  place, 
and  22  ==  the  digit  in  units’ 

place. 


Then 
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—  2 11 

=  0, 

(1) 

or  ■  _  2^  +  7i6  = 

9. 

(2) 

-30 

=  10  16  -j-  i. 

[(1)  •  2*4-  (2)] 

=  3, 

t  —  u 

=  4. 

(2) 

16  = 

3, 

-1, 

and 

t  = 

0. 

u 

=  4, 

Therefore  the  number  is  03. 

t 

=  8. 

or 


and 

Therefore  the  number  is  84. 

23.  Let^  =  the  digit  in  tens’ place, 
and  u  =  the  digit  in  units’ 
place. 

10^  +  w 


Then 


=  4, 


t  u 

or  6  i  —  3  M  =  0  ;  (1) 

and  10  i  +  It  +  30  =  10  M  + 

or  3^-3w  =  -12.  (2) 

[(l)-(2)]  +  3,  «  =  4, 

and  u  =  S. 

Therefore  the  number  is  48. 


24.  Let  ^  =  the  digit  in  tens’ place, 
and  u  =  the  digit  in  units’ 

place. 

Then 

10  ^  4"  w  +  3 _ ^ 

_  — 

t  u 

or  ^  —  8  u  =  —  3  ;  (1) 

10  i  +  w  w 

and  - =  17, 

Su 

or  t  —  5u  =  0.  (2) 

[(1)  -  (2)] -  3, 

w  =  1, 

and  t  =  5. 

Therefore  the  number  is  51. 

25.  Let  ^  =  the  digit  in  tens’ place, 
and  u  =  the  digit  in  units’ 

place. 

rpl  t  U  _ 

Then  - ! —  =  7, 

t  -r  u 

t  —  2u  =  0  ; 
lOu  t 


or 

and 


(1) 


(1) 

(2) 


26.  Let  Til  =  the  first  number, 
and  112  =  the  second  number. 

Then - j - =  — , 

ni  712  24 

^  1  1  1 

and  - =  — 

72i  712  24 

[(l)  +  (2)]  gives  m  =  8. 

Whence  712  =  12. 


27.  Let  ni  =  the  first  number, 
and  712  =  the  second  number. 

1-1-1 

111  712  6 

712  _  1’5 

71l  8 

15  711 


Then 


and 


(1) 

(2) 


(3) 


Substituting - -  for  712  from  (2) 

into  (1),  3 

1  8  _  7 

71i  15  71i  6 

[(3)  -30  711]  35, 

Then 


71i  =  |. 

112  — 


t  XL 


=  3, 


28.  Let  ioi= the  number  of  grams 
in  first  pan, 

and  102  =  the  number  of  grams 

in  second  pan. 

mi  1  r  ^2  +  15 

Then  loi  —  15  = - , 

or  2  loi  —  702  =  45  ;  (1) 

and  102  —  85  =  4-  85, 

or  102  —  lOi  =  170.  (2) 

(l)  +  (2),  101  =  215. 

Then  102  =  385. 
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29.  Let 
and 
Then 


or 

and 

or 

[(l)-(2).2]^4, 

Then 


a  =  the  number  of  dollars  A  had, 
b  =  the  number  of  dollars  B  had. 
2  (a  -  20)  =  6  +  20, 


II 

.o 

1 

60  ; 

(1) 

-20  +  75  = 

5(6  +  20-75), 

a-  bb  = 

-  330. 

(2) 

6  = 

80. 

a  = 

70. 

30.  Let  Cl  =  the  number  of  feet  in  the  circumference  of  the  fore  wheel, 
and  C2  =  the  number  of  feet  in  the  circumference  of  the  rear  wheel. 


Then 

to 

1 

II 

(1) 

and 

155  186 

—  ) 

Cl  C2 

or 

5  C2  —  6  Cl  =  0. 

(2) 

[(l)-5-(6)]. 

Cl  =  10. 

Then 

C2  =  12. 

31.  Let  I  =  the  number  of  feet  in  the  length  of  the  rectangle, 
and  w  =  the  number  of  feet  in  the  width  of  the  rectangle. 

Then  {I  +  l)(io  +  1)  =  Zw  +  18, 

or  w  I  =  n  ;  (1) 

and  (Z  —  l)(io  —  1)  =  Zio  —  16, 

or  -f  Z  =  17.  (2) 


(1)  -  (2),  0  =  0. 

Therefore  an  infinite  number  of  sets  of  dimensions  satisfy  the  problem. 
The  sum  of  each  set  is  17  feet. 


32.  Let  a  =  the  number  of  days 
A  requires, 

and  b  —  the  number  of  days 

B  requires. 

rr,.  115 

Then  -  +  -  =  — , 

a  b  12 

and  a - =  0. 

3 

Substituting  ^  foj.  ^  (2) 

into  (1),  3 

3  1  _  5 

^  6  “  12* 

6  =  6. 

rt  =  4. 


(1) 

(2) 


33.  Let  a  =  the  number  of  days 
A  requires, 

and  6  =  the  number  of  days 

B  requires. 


Then 


1  1 

a  6  36 


^  5  5  11  , 

and  -  4 - 1 - =  1. 

a  6  3  a 

[(1)  •  5  -  (2)]  gives 


(1) 

(2) 


11  __  11 
3  a  36 


or 


a  =  12. 
6  =  18. 


Whence 

Then 


Whence 
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34.  Let  1  =  the  length  in  feet. 

Area 

_  16. 12 

and  w  =  the  width  in  feet. 

9 

Then 

35. 

Let  I  =: 

{1  +  4)(mj  —  2)  =  Ziy  -f  8, 

and 

w  = 

or  2w  —  1  =  S  ] 

(1) 

Then 

and  {1  —  l)(iy  4-  3)  =  Iw  -}■  33, 

or 

5w  - 

or  —  ly  4-  3  ^  =  36. 

(2) 

and 

[(1)4-(2).2]-^5, 

or 

4w- 

=  21i  square  yards. 


Whence 


I  =  16. 
w  =  12. 


(1)  -  (2), 
Whence 


Iw  =  (Z  +  10)(io— 6), 
3  Z  =  30  ;  (1) 

Iw  =  {I  +  4)  [w  —  3), 
3^  =  12.  (2) 

w  =  18. 

I  =  20. 


36.  Let 
and 
Then 


and 

Therefore 
or 
and 
or  * 


X  =  the  first  number  of  the  first  pair, 
y  =  the  second  number  of  the  first  pair, 
cc  4-  2  =  the  first  number  of  the  second  pair, 
y  —  15  =  the  second  number  of  the  second  pair, 
X  +  3  =  the  first  number  of  the  third  pair, 
y  —  18  =  the  second  number  of  the  third  pair. 
xy  =  {x  +  2)  {y  -  15), 

2  ?y  -  15  X  =  30  ;  (1) 

xy  =  (x  +  3)  (y  -  18), 

3  y  -  18  X  =  54.  (2) 


[(1)  .  3  -  (2)  .  2]  -  -  9,  X  =  2. 

Then  y  =  30. 

The  pairs  are  2,  30;  4,  15;  and  5,  12  respectively. 


37.  Let 
and 
Then 
or 
and 
or 

[(1)  •  4  +  (2)  .  3] 
Then 
and 


(x  +  3)  (y  -  200) 
3  y  —  200  X 
(x  -  4)  (y  +  500) 
—  4  y  +  500  X 
700, 


X  =  the  number  of  men, 
y  =  the  number  of  dollars  each  paid. 

= 

=  600; 

=  xy, 

=  2000. 
x=  12. 
y  =  1000, 
xy  =  12,000. 


(1) 

(2) 


38.  Let  X  =  the  rate  of  the  man  in  still  water  in  miles  per  hour, 
and  y  =  the  rate  of  the  river  in  miles  per  hour. 

Then  =  2, 

X  +  y 

or  X  +  y  =  5 ;  (1) 

^  91 

and  - =  2|, 

X  —  y 
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or  ic  —  2/  =  4.  •  (2'! 

[(l)  +  (2)]2,  x  =  l 

Then  V  —  \- 


39.  Let  X  —  the  rate  of  the  boat  in  still  water  in  miles  per  hour, 
and  y  —  the  rate  of  the  current  in  miles  per  hour. 


- 

36 

Then 

=  3, 

x  +  y 

or 

and 

X  +  y  =  12; 

-3 

(1) 

X  -  y  ’ 

or 

1 

II 

00 

(2) 

[(1)  +  (2)]  2, 

X  =  10. 

Then 

y  =  2. 

40.  Let  X  —  the  rate  of  the  current  in  miles  per  hour, 
and  y  —  the  number  of  miles  from  A  to  B. 


Then 

^  =14. 

X  +  8i 

or 

14lX  —  y  =  —  119  ; 

(1) 

y 

• 

and 

^  =10, 

8-1  -  X 

or 

20x  y  =  170. 

(2) 

[(1)  +  (2)]  -4-  .34, 

rvt  -  3 

—  2* 

Then 

y  =  140. 

41.  Let  X  =  the  rate  of  the  stream  in  miles  per  hour, 
and  y  =  the  number  of  miles  from  A  to  C. 

Then 

^  =7, 

12  +  X 

or 

7  X  —  ?/  =  —  84  ; 

(1) 

and 

,-86_ 

12  -X 

or 

5  X  +  7/  =  96. 

(2) 

[(l)  +  (2)]'-^12, 

X  =  1. 

Then 

y  =  91. 

42.  Let  d  =  the  distance  from  A  to  B  in  miles, 
and  r  =  the  usual  rate  in  miles  per  hour. 

d  _d_ 
or  r 

T 


Then 
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or 

d  —  5  r  =  0  ; 

(1) 

and 

d  d  5 

or 

rd  —  24  d  +  20  r  =  0. 

(2) 

Substituting  5r  for  d  from  (1)  into  (2), 

5r2  —  100  r  =:  0. 

Whence 

r  =  0  or  20. 

Then,  from  (1), 

d  =  0  or  100. 

The  set  _  q 

is  rejected. 

43.  Let  d  =  the  distance  in  miles  from  A  to  B, 
and  r  =  the  usual  rate  in  miles  per  hour. 

Then 

d  d  2 

6r  r  5’ 

5 

or 

5  d  —  12  r  =  0  ; 

(1) 

and 

15  1  d-15_d  3 

r  Or  r  20  ’ 

5 

or 

6d-9r=15. 

(2) 

[(l)-(2)]-f--3. 

r  =  26. 

Whence 

d  =  60. 

44.  Let  X  =  the  number  of  feet  in  the  length  of  the  passenger  train 
and  y  =  the  number  of  feet  in  the  length  of  the  freight  train. 

Then 

2x  —  y  =  0, 

(1) 

and 

^  +  v 

66  +  44  ’ 

or 

X  y  =  1650. 

(2) 

[(1)  +  (2)]  3, 

X  =  550. 

Whence 

y  =  1100. 

45.  Let  p  =  the  number  of  feet  in  the  length  of  the  passenger  train. 

) 

and  /=  the  number  of  feet  in  the  length  of  the  freight  train. 

Then 

1 

II 

CO 

cn 

0 

(1) 

and 

p+f  _  75 

5280(45  -15)  60-60’ 

or 

p+f=  1650. 

(2) 

[(1)  +  (2)]  2, 

/=1000. 

Whence 

p  =  650. 

46.  Let  p  —  the  rate  of  the  passenger  train  in  feet  per  minute, 
and  f  =  the  rate  of  the  freight  train  in  feet  per  minute. 
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Then 

or 

and 

or 

[(1)  +  (2)]  -  2, 

and 


1540  +  660  _  1 

i>+/  “3’ 

p+f=  6600 ; 

1540  +  660  _  5 

v-f  “s’ 
p  -  /=  1320. 

p  =  3960,  feet  per  minute  or  45  miles  per  hour, 
/=  2640,  feet  per  minute  or  30  miles  per  hour. 


(1) 

(2) 


47.  Let  El  =  the  rate  of  faster  in  miles  per  hour, 
and  E2  =  the  rate  of  slower  in  miles  per  hour. 


Then 

360  0  (^1  ■ 

LE2) 

—  1 

“  4» 

or 

El 

+  E2 

—  900  . 

—  '11'  > 

(1) 

and 

220  El  -  220  Eg 

_  1 

3600 

4 

or 

El 

—  E2 

_  90 
—  22- 

(2) 

[(1)  +  (2)1 

-  2, 

} 

El 

=  22|. 

Whence 

E2 

II 

1— * 
00 

# 

Page  217 

1. 

3x  +  7  ?/  =  17  a, 

(1) 

6.  12  El- 

11E2  = 

=  a  +  12  6, 

(1) 

lOx 

—  4y  =  2  a. 

(2) 

El 

+  E2  = 

=  2  a  +  6. 

(2) 

[(I).IO- 

(2). 

CO 

-I- 

00 

[(l)  +  (2)-ll] 

-23, 

y  —  2a. 

=  a  +  6. 

Whence 

X  =  a. 

Whence 

E2  = 

=  a. 

2.  3x  —  y  =  10  6,  (1) 

4x  +  92/=i:36.  (2) 

[(l)-9  +  (2)]-31,  X  =  36. 

Whence  y  =  —  b. 


3. 


5  m  —  4  n  =  10  a  —  4,  (1) 


771  —  2  na  =  0. 
[(l)-(2).5]^(10a-4), 

n  =  1. 

Whence  m  =  2a. 

4.  117i  +  5A:  =  33c, 

c  2c 

[(l)  +  (2).10c]-21, 

h  =  Sc. 

Whence  A:  =  0. 


(2) 


(1) 

(2) 


6.  8p  +  9g  =  4a  +  9ai,  (1) 

a  —  12  tti 


—  —  So 
2 

[(l)-(2).16]-^57, 

'  0. 


t.(2) 


Whence 


ai. 

a 

2' 


7. 


7 cx  by  _ 

— — •  —  —  —  —  Sc. 
3  2 


(1) 


X  + 


lly 


11c +  3.  (2) 


[(1)  •  12  -  (2) .  28c]  -  (  -  30  -  77c), 
y  =  4:  c. 

Whence  x  =  3. 
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8.  7.5x  “1"  —  Gci, 

.25x  +  ,5y  =  0. 

[(1) .  10  -  (2)  .  300]  -  -  120, 

—  a 


(1) 

(2) 


Whence 

9. 


y 


X  =  a. 


h  2k  _  ^ 

2a  a  ’ 


Sh  _lk  _S 
a  4a  4 

[(l)-24a-(2).4a]-^-41, 


(1) 

(2) 


Whence 


k  =  Sa. 
h  =  2a. 


10.  dr  +  3s  =  l-d,  (1) 
7  dr  +  36  s  =  7  -  12  d.  (2) 
[(1)  .  7  -  (2)] -  15, 

d 

s  - - 

3 

1 

r  =  -  • 
d 

/i  —  A:  =  0, 

h  k  h  —  k 


Whence 

11. 


4  - 


(1) 

(2) 


6c  2c 
Substituting  htor  k  from  (1)  into 
(2), 


Whence 


^  =  10  c. 
A:  =  10  c. 


12.  (a  +  6)  n  =  1  —  cm,  (1) 
{a  b)ni  —  I  =  —  cn.  (2) 
[(l).(a  +  6)-(2).c]-4-[(a  +  6)2-c2], 

1 


n  = 


Whence 


13. 


m 


+ 


m  = 


n 


a  +  6  +  c 
1 

a  b  c 

=  2, 


(1) 


bl  —  ^2  ^1  +  ^2 

m  +  n  =  2  5i.  (2) 

Substituting  2b\  —  n  for  m  from 
(2)  into  (1)  and  solving  for  )i. 


n  =  5i  +  62, 
and  m  =  bi  —  62- 

14.  l  +  i  =  2(,,  (1) 

?  _  ?  =  5  c  -  6.  (2) 

X  y 

[(1)  •  3  +  (2)]  solved  for  x  gives 

1 


X  = 


Whence 


y  = 


b  +  c 

1 

b  —  c 


15. 


1  1  _  ai  4-  ^2 


X  +  ai  y  2  aia^ 


X  +  ai  y 

[(1)  •  tti  —  (2)]  solved  gives 
y  =  2a2. 

Whence  x  =  ai. 


16. 


+  2  a 


=  1, 


or 


—  a  2n 


- ^  =  0, 


17.  kx  —  ry  =  0, 
X  y  —  h  =  0. 
[(!)  +  (2)  -r]  H-(A:  +  r), 


Whence 


X  = 


y  = 


rh 
r  k 
hk 

r  k 


(2) 


n  —  a 

m  —  n  =  —  S  a;  (1) 


Sm  —  2a  5  rn 
or  —  5  am  +  4  an  =  0.  (2) 

[(1)  •  5a  +  (2)]  -  a, 

n  =  15  a. 

Whence  in  =  12  a. 


(1) 

(2) 


18.  X  dy  —  3,  (1) 

d(x-3)-?y  =  0.  (2) 

[(1)  +  (2)  •  d]  {dr'  +  1), 

X  =  3. 

Whence  y  =  0. 
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19. 

ax  — 

by  =  c, 

(1) 

20. 

ax  by  =  c,  (1) 

x  +  y  =  b. 

(2) 

dx  +  ey  =  /.  (2) 

[(1)  +  (2)  •  6]  (a  +  6), 

[(1)  •  d  —  (2)  a]  (6d  —  ae), 

6^  +  c 

X  = - -• 

a  +  6 

cd  —  af 
y  —  • 

6d  —  ae 

Whence 

ab  —  c 

y  = - 

a  +  6 

Whence 

6/  —  ec 

cc  — 

6d  —  ae 
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1. 

ac  dollars. 

12.  Let  X  =  the  greater  number, 

2. 

-  dollars ; 
a 

—  dollars. 
a 

and  y  =  the  less  number. 

Then  x  +  y  =  s,  (1) 

3. 

(a)  2  a  +  2  6,  ab  ; 

and 

x-y  =  d.  (2) 

(b)  6  a  +  6  6,  9  ab; 

(c) 3; 

[(l)  +  (2)]- 

o  s  +  d- 

2 

4. 

(d)9. 

Whence 

s  —  (T 
^  2 

5. 

- =4  6. 

13.  Let  /=  the  first  number, 
and  a  =  the  second  number. 

2 

Then 

/  —  as  =  0,  (1) 

6. 

a  •  6 

0 

and 

f-s  =  b.  (2) 

7. 

2 

(a  +  6)(a  - 

-b) a‘^-b‘^ 

[(1)  -  (2)] 

-f-  (1  -  a), 

6 

2 

“  2 

a  —  1 

8. 

(x  -  2?/)(x  +  2y)  _  x2 

2  “2 

2?/2. 

Whence 

.  a6 

~  1  ’ 
a  —  1 

2k 

9. 


10.  Let  X  be  the  required  number 
of  inches  the  base  must  be  increased, 
(a  —  2)(10  +  x)  a  •  10 


14.  Let  X  =  the  first  number, 
and  7j  =  the  second  number. 

Then  x  +  y  =  b,  (1) 


Then 


Whence 


and 


X  = 


2 

20 


X 

-  =  a. 
V 


•(2) 


[(1)  -  (2) .  2/]  ^  (a  +  1), 


a  —  2 

11.  Let  X  be  the  required  number 
of  feet  the  base  must  be  decreased, 
(a  +  h){b  —  x)  _  ah 
2 

bh 


V 


Then 


Whence 


X  = 


a  +  4 


Whence 
15.  Let 
Then 


X  = 


u  T  1 
ab 

Oj  \ 


n 

d 

n  +  a 
d 


=  the  fraction. 

=  2, 
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or 

n  —  2d- 

=  -  a; 

(1) 

and 

y  = 

the  number  of 

feet 

and 

n 

z  1, 

the  6-pouud  boy  is 

d  +  h 

from  the  fulcrum. 

or 

n  —  d  - 

=  6. 

(2) 

-  Then 

ax  - 

-  =  0, 

(1) 

[(1)- 

and 

X 

+  ?/  =  A. 

(2) 

d=: 

=  6  +  a. 

[(1)  +  (2) 

.6]- 

^  (a  +  5), 

Whence 


n  =  a  +  2  &. 


The  fraction  is  ^  ^  ^  < 

a  4-  & 


16.  Let  n  =  the  numerator, 
and  _  d  =  the  denominator. 

Then  —  ^  =  x. 


d 

n  —  dx  =  —  1; 
n 

=  y, 


or 
and 

d^2 

or  n  —  dy  2y  =  0. 

[(1)  -  (2)]  -4-  {y  -  X), 

2y-l 


(1) 


(2) 


d  = 


Whence 


n  = 


y  -X 
2xy  -y 
y  —  X, 


X  = 


hi 


Whence 


y 


a  +  h 
al 

a  +  b 


19.  Let  X  =  the  number  of  books 
at  80  cents  each, 

and  y  =  the  number  of  books 
at  110  cents  each. 

Then 

80x  +  110?y  =  100/i,  (1) 

and  110  X  +  80?/ =  100  A:.  (2) 

[(1).  11 -(2).  8] -^  570, 

llO/i-80^ 

y  =  - 


Whence 


X 


57 

110  A:  -  80 /i 
- - -  , 

57 


17.  Let  n  =  the  numerator, 
and  d  =  the  denominator. 


Theu 

d 

or 

n  —  d6  =  0 ; 

(1) 

and 

+  2 

7  = 

d 

or 

n  —  cd  =  —  2. 

(2) 

[(1)  -  (2)] 

-f-  (c  -  6), 

2  . 

c  —  h 

Whence 

2b 

n  = - 

c  —  b 

18.  Let  X  =  the  number  of  feet 
the  a-pound  boy  is 
from  the  fulcrum. 


20.  Let  X  =  the  cost  of  the  first 
book  in  cents, 

and  y  =  the  cost  of  the  second 
book  in  cents. 


Then 

II 

1 

(1) 

and 

X  y  =  100  c. 

(2) 

^  d  +  100  c 

[(1)  +  (2)] 

:  2,  x  = 

’  2 

100c  -  d 

Whence 

y  - - 

2 

21.  Let  X  =  the  number  of  dol¬ 
lars  A  has, 

and  y  =  the  number  of  dol¬ 

lars  B  has. 

Then  x  +  ?/  =  A:,  (1) 

and  X  —  h  =  y  +  h.  (2) 
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[(l)  +  (2)]-2,  x  =  ^^. 

Whence  y  - - 

2 

22.  Let  X  =  the  number  of  dol¬ 

lars  A  has, 

and  y  =  the  number  of  dol¬ 

lars  B  has. 

Then  x  —  h  =  y  +  h,  (1) 

and  x  +  k  =  2y  —  2  k.  (2) 

[(l)-(2)],  y  =  3k  +  2h. 

Whence  x  =  3k  +  ^h. 

23.  Let  X  =  the  number  of  dol¬ 

lars  A  has, 

and  y  =  the  number  of  dol¬ 
lars  B  has. 

Then  x  — 10  -f  ^  =  ?/  -f  10,  (1) 

and  X  +  k-=  3{y  —  k).  (2) 

[(l)-(2)]--2,  x  =  30  +  2k-^—. 

2 

Whence  y  =-10  -\-2k  — 

2 

24.  Let  X  =  the  number  of  dol¬ 

lars  A  has, 

and  y  =  the  number  of  dol¬ 
lars  B  has. 

Then  x  -f  ?/  =  40,  (1) 

and  X  —  h  +  k  =:  y  li  —  k.  (2) 
[(1)  -  (2)]  -  2,  y  =  20-h  +  k. 
Whence  x  =  20  -{■  h  —  k. 

25.  Let  X  =  the  number  of  dol¬ 

lars  A  had  at  first, 
and  y  =  the  number  of  dol¬ 
lars  B  had  at  first. 

Then  x  —  r  =  , 

2 

or  2x  —  y  =  3r)  (1) 

and  |(x  —  r  +  8)=:?/-fr  —  8, 
or  —  3  X  4-  4  y  =  —  7  r  +  56.  (2) 


[(1)  .  3  +  (2)  .  2]  ^  5, 

112  -  5r 

y  - - 

5 

66  +  5  r 

Whence  x  = - 


26.  Let  X  =  the  number  of  dol¬ 
lars  at  a%, 

and  y  =  the  number  of  dol¬ 
lars  at  h%. 

Then  x  y  =  1000, 


ax  by 
+  —  =  c. 


and 

100  100 
[(1) .  a  -  (2) .  100]  -  (a  -  6), 

1000  a  -  100  c 

y  = - - — -• 

a  -^b 

1000  6  -  100  c 
b  —  a 


(1) 

(2) 


Then 


X  = 


27.  Let  m  =  the  number  of  dol¬ 

lars  at  5%, 

and  n  =  the  number  of  dol¬ 

lars  at  4%. 

Then  m  +  n  =  x,  (1) 

^  5  An 

100  100  ^ 

[(l)-5-(2).100], 

n  =  6x  —  100  y. 
Whence  m  =  lOOy  —  4x. 

28.  Let  X  =  the  number  of  days 

A  requires, 

and  y  =  the  number  of  days 

B  requires. 

Then  3x  —  y  =  0,  (1) 

and  1+1  =  2.  (2) 

Substituting  3  x  for  y  from  (1) 
into  (2), 

4  c 

X  - - 

3 

Whence  y  =  Ac. 
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29.  Let  X  =  the  number  of  days 
A  requires, 

and  y  =  the  number  of  days 

B  requires. 

Then  hx  —  y  =  (1) 

and  •  1  q- 1  i .  (2) 

Substituting  1ix  for  y  from  (1) 
into  (2), 


X  = 


Whence 


4A  +  4 

hT' 

y  =  4  A  +  4. 


30.  Let  X  =  the  number  of  days 
A  requires, 

and  y  =  the  number  of  days 
B  requires. 


Then 
and 

From  (2), 
Whence 


1  1  1 

— |-  —  —  — , 

^  y  h 

6  _  2 

x~s' 

X  =  9. 


(1) 

(2) 


y  = 


9h 

9-h' 


31.  Let  X  =  the  number  of  days 
A  requires, 

and  y  =  the  number  of  days 

B  requires. 


Then 

and 

From  (2), 
Whence 


1  1  1 

X  y  h 


k 

X 
X  = 


2 

5‘ 

bk 


(1) 

(2) 


y  =  : 


bk 

k^' 


32.  Let  X  =  the  number  of  days 
A  requires, 

and  y  =  the  number  of  days 

B  requires. 

2x-y  =  9,  (1) 


and 


1  1  1 

— I —  —  - . 
X  y  n 


(2) 


Substituting  2  x  for  y  from  (1) 
into  (2), 


Whence 


3  n 

x  = - 

2 

y  =  Sn. 


33.  Let  X  =  the  number  of  days 
A  requires, 

and  y  =  the  number  of  days 
B  requires. 


Then 


1  1  1 

- 1 - —  -  : 

X  y  p 


(1) 


and 


qx  -  y  =  9.  (2) 

Substituting  qx  for  y  from  (2) 
into  (1), 

pq+p 


X  = 


Whence 


y=pq+p. 


34.  Let  h  represent  the  required 
number  of  hours. 


Then 

and 


n  n 
-  +  -  =  A, 
3  4 


A  = 


7  n 

T2  ' 


35.  Let  A  represent  the  required 
number  of  hours  for  traveling. 

Then  3  A  =  A’s  distance, 

and  5  A  =  B’s  distance. 

Hence  3  A  +  5  A  =  A, 


and 


8 


Whence 


and 


3A  = 
5A  = 


3  A 

T’ 

5A 


36.  Then  -  +  -  =  h, 
P  Q 


and 


h  = 


nq  +  np 
pq 


Then 


(1) 
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37.  Let  X  represent  the  number 
of  hours  which  must  pass. 

Then 

3  (x  —  /i)  4-  5  X  =  fc, 

k  -\-Zli 


and 


X  = 


8 


Whence 


^  Zk-Voh 

A’s  distance  = - miles, 

8  ’ 

and  B’s  distance  =:  —  -  ^  miles. 

8 

38.  Let  n  represent  the  required 
number  of  hours. 

Then  pn  +  qn  =  c. 

Whence  n  =  — - — 

p  +  q 

IOC 

39.  A  travels -  and  B  trav- 

p  +  q 
qc 


els 


P  +.3 


40.  Let  r  represent  the  rate  of 
carriage  in  miles  per  hour. 


Then  = 

r  3 


Whence 


r  = 


3d 


d-3h 


1  ^  7  d 

41.  Then  — h  =  -  • 
r  c 


Whence 


r  = 


cd 


d  —  ch 


42.  Let  r  represent  the  rate  of 
riding  in  miles  per  hour. 


Then 

Whence 


r  q 


r  = 


pq 


qt-p  . 

43.  Let  a  =  the  rate  of  A  in 
miles  per  hour, 

and  b  =  the  rate  of  B  in 

miles  per  hour. 

Then  an  bn  —  50,  (1) 

and  a  —  b  =  2.  (2) 

[(l)  +  (2).n]-^2n. 


a  = 


Whence 


25  +  li 
n 

25  —  h 


n 


44.  Then 

an  bn  =  h, 
and  a  —  b  =  k. 

[(l)  +  (2).n]-f-2n. 


(1) 

(2) 


Whence 


a  = 


b  = 


h  +  kyi 
2  n 
h  —  kn 
2  n 


45.  Let  d  represent  the  distance 
in  miles. 


Then 

Whence 


d  d  , 

— 1 —  —  t. 
p  q 

d  = 


tpq 


P  +  q 
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1. 

m 

+  n  — 

2p  = 

13, 

0) 

•  2. 

X  +  ?/  +  3 

z  = 

K 

i 

25 

(1) 

m 

—  3  71 

-P=: 

-3, 

(2) 

X 

-2y  +  4 

z  = 

7, 

(2) 

m 

—  n  + 

4J5  = 

-  17. 

(3) 

2x  — 

11  -  24 

z  = 

5. 

(3) 

(1)- 

(2), 

471 

-p  = 

16. 

(4) 

(1)- 

(2), 

Sy- 

z  = 

1 

2* 

(4) 

(1)- 

(3), 

2n  — 

6p  = 

30. 

(5) 

(1).2 

:  -  (3), 

13?/  +  30 

z  = 

2. 

(5) 

[(4)- 

-(5). 

2] 

-11, 

P  = 

-  4. 

[(4)- 

30  +  (5)]  -7-  103, 

y  = 

-  1. 

Whence 

n  = 

3, 

Whence 

z  = 

1 

2 » 

and 

m  = 

2. 

and 

X  = 

3. 
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3.  X  y  -{■  z  —  —  1,  (1) 

3cc  —  2/  —  52  =  13,  (2) 

6x  +  Sy  +  2z  =  1.  (3) 

(l)  +  (2),  4x-42:  =  12.  (4) 

(1)  ■  3  —  (3),  —  2  X  4-  2  =  —  4.  (5) 
[(4)  +  (5)  •  2]  -  -  2,  2=-2. 

Whence  x  =  1, 

and  y  =  0. 

4.  2h-\-3k-4:l  =  -26,{l) 
Sh  -k-\-27l=:  87|,  (2) 
/i+5fc  +  33Z  =  74i.  (3) 

[(1)  -  (3) .  2]  ^  -  7, 

A:  +  10  ^  =  25.  (4) 

[(2).l-(3).3]-^-8, 

2A:  +  9Z  =  17.  (5) 

[(4) .  2  -  (5)]  11,  1  =  3. 

Whence  Ac  =  —  5, 

and  k= 

6.  2  rn  +  3  n  —  4p  =  —  3,  (1) 

+  n  4-  3p  =  —  9,  (2) 
m  4-  2  >i  —  7  p  =  6.  (3) 

(1)  -  (2)  =  (3). 

Hence  the  system  has  an  infinite 
number  of  sets  of  roots. 

6i  x-\-3y-\-^z  —  \  ^  (1) 

3  X  4- 10  2  4- 4  2/ =  — 5,  (2) 
X  4-  4  2  =  0.  (3) 

[(l)-(2)  .2],  5x4-  152  =  -  11.  (4) 
[(4)  -  (3) .  5] -  5,  z  =  2\. 

Whence  cc  =  —  8f, 

and  y  =  -  20- 

7.  2/i-3Z4-4A:-2  =  0,  (1) 

3  /i  -  3  A  -  15  =  0,  (2) 

7  A -4  A: -31  =  0.  (3) 

[(l)-(2)]^-l, 

A  -  4  A:  =  13.  (4) 

[(3)  -  (4)]  6,  h  =  3. 

Whence  A:  =  —  f , 

and  I —  —  2. 


4r  —  10  s  =  5, 

(1) 

Gr  -  A  =  3, 

(2) 

5s  4-  2A  =  -  |. 

(3) 

1.2], 

30  s  4-  2  A  =  9. 

(4) 

[(4)  -  (3)] -f- -  35,  s=-^. 

Whence  r  =  |, 

and  t  =  0. 

9.  2  ai  —  3  a2  =  4,  (1) 

3  (Zi  4"  cts  =  5,  (2) 

a2  -  2  as  =  2.  (3) 

[(1)  .  3  -  (2) .  2]  -  1, 

9  a2  4-  2  as  =  —  2.  (4) 

[(4)  4-  (3)]  10,  a2  =  0. 

Whence  ai  =  2, 

and  as  =  —  1. 

10.  3ri  4-  5r2  =  74,  (1) 

ri  -  2  rs  =  -  16,  (2) 

7  rs  —  4  r2  =  44.  (3) 

[(1)  -  (2)  •  3], 

5r2  4-6rs  =  122.  (4) 

[(3)  •  5  4-  (4)  •  4]  -f-  59, 


n 

=  12. 

Whence 

r-z 

=  10, 

and 

n 

=  8. 

11.  - 

1 

4 — 

1 

=  1, 

(1) 

m 

n 

p 

1 

1 

1 

2 

(2) 

4 — 

-i — 

“3’ 

m 

n 

p 

1 

1 

1 

4 — 

=  0. 

(3) 

in 

n 

P 

[(1)  +'(2)]  - 

2, 

1 

1 

5 

4 — 

m 

n 

6 

1 

_  1 

[(2)  -  (3)]  4- 

2j 

n 

“3* 

Whence 

n 

=  3. 

Then 

in 

=  2, 

and 

P 

=  -6. 
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12.  +  (1) 

m  n  p 

- 1 - h  -  —  15,  (2) 

m  p  n 

+  ^  =  (3) 

m  n  p  2 


[(1)  _  (2)  .  2]  -  -  3, 


(2)  -  (3), 

[(4).  3 -(5).  2], 

Whence 

Then 

and 

13. 


2  5 

- 1 — 

m  n 

3  7 

- 1 — 

m  n 


=  11. 

_  31 
“  2 


-  =  2. 


h 

2, 

5. 


2 

2 

■J* 


(4) 

(6) 


1 
n 
n 
m 

P 

1  1 

A'^B 
1  1 

A~^C 

-  +  -  =  4.  (3) 


[(1)  -  (2)]  +  (3),  ^  =  3. 

ri 

Whence  B  = 

Then  A  =  2,  and  C  = 

14.  —  2.8,  (1) 

r— s  +  t  —  u  =  7.2,  (2) 


2,  (1) 

3.  (2) 


T  -|-2s-|-3^  —  5w 
r+s  —  +  w 

(3)-(l),  s  +  2t-  6w 

(3)  -  (2), 

3s  +  2^  -  4w 

(4)  -  (2), 

2s  —  9i  +  2w 
[(7)  -  (5)  •  2], 

-13^ +  14m 
[(6) -(5).  3], 

-4^  +  14M 

[(9)  -  (8)]  9,  t 

Whence  u 

s 

and  r 

2  3 

15.  ~  T  “ 

X  y 

4_  10 

y  z 

1  5 

— 1 — 
X  z 

[(3)  •  2  +  (2)],  -  H —  : 

X  y 

(i)  -  (1),  - 

V 

Whence 
Then 
and 


7,  (3) 

-1.7.  (4) 
4.2.  (5) 

-  -2.  (6) 

-  8.9.  (7) 

-  17.3.  (8). 

-12.8.  (9) 

1 


—  54 
705 


1  0 
■7» 


9 

2* 


26, 

3, 

Y’ 

28. 

2. 

h 

2. 


(1) 

(2) 

(3) 

(4) 
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1.  Let  X,  y,  and  z  represent  the 
first,  the  second,  and  the  third 
numbers  respectively. 


Then 

X  +  ?/  =  76, 

(1) 

?/  +  2  =  54, 

(2) 

and 

X  +  2  =  58. 

(3) 

[(1)  -  (2)  +  (3)]  -4-  2, 

X  =  40. 

Whence 

y  =  36, 

and 

00 

II 

225 

2.  Let  X,  y,  and  z  represent  the 
first,  the  second,  and  the  third 
numbers  respectively. 

Then  x  +  y  +  2  =  58,  (1) 

X  -1-  ?/  =  24,  (2) 

and  -  =  2.  (3) 

y 

(1)  -  (2),  2  -  34. 

[(2)  -  .(3)  •  2/]  -  3,  2/ =  8. 

Then  x  =  Ifi. 
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3.  Let  ct,  6,  and  c  represent  the 
sides  of  the  triangle  in  feet. 

Then  a  +  6  +  c  =  64,  (1) 

a  —  b  =  0,  (2) 

and  a  —  c  =  —  10.  (3) 

[(1)  +  (2)  +  (3)]  -  3, 

a  =  18. 

Whence  b  =  18, 

and  c  =  28. 


7.  Let  X,  y,  and  z  represent  the 
angles  respectively  in  degrees. 
Then  x  —  y  =  0,  (1) 

X  +  y  -  z  =  0,  (2) 

x  +  y  +  z  =  180.  (3) 

[(2)  +  (3)  +  (1)  •  2]  -  4, 

X  =  45. 

Whence  y  =  45, 

and  2  =  90. 


4.  Let  a,'  6,  and  c  represent  the 


sides  of  the  triangle  in  feet. 

Then 

ct  b  —  52, 

(1) 

a  —  6  =  12, 

(2) 

and  a  +  5  +  c  =  93. 

(3) 

[(1)  +  (2)] 

-2,  a  —  32. 

Whence 

b  =  20, 

and 

c  =  41. 

5.  Let  a, 

6,  and  c  represent  the 

sides  of  the  triangle  in  feet. 

Then 

a  +  6  =  41, 

(1) 

a  +  c  =  48, 

(2) 

and 

6  +  c  =:  43. 

(3) 

[(1)  -  (2)  +  (3)]  2, 

b  =  18. 

Whence 

a  =  23, 

and 

0  =  25. 

6.  Let  X, 

2/,  and  z  represent  the 

numbers. 

Then  x  +  2/  +  z:  =  26, 

(1) 

-  =  9, 

V 

o 

II 

Ol 

1 

o 

(2) 

Also 

X  +  2/  _  10 
z  ~  3  ’ 

3  X  +  3  2/ 

-  10  2  =  0. 

(3) 

[(1) .  3  -  (3) 

.  1]  -4-  13, 

z  =  6. 

Whence 

X  =  18, 

and 

2/  =  2. 

8.  Let  X,  y,  and  z  represent  the 
angles  respectively  in  degrees. 

Then  x  —  y  =  0,  (1) 

2  X  +  2  y  —  2  =  0,  (2) 

X  y  +  z  =  180.  (3) 

[(2)  +  (3)  +  (1)  •  3]  6, 

X  =  30. 

Whence  y  =  30, 

and  z  =  120. 

9.  Let  X,  y,  and  z  represent  the 
number  of  degrees  in  A,  R,  and  C 
respectively. 

Then  x  —  y  =  17,  (1) 

y-z  =  20,  (2) 

and  X  y  z  180.  (3) 

(1)  +  (2),  x-z  =  Sl.  (4) 

(3) -(2),  x  +  22  =  160.  (5) 

[(5)  -  (4)]  -4-8,  2  =  41. 

Whence  x  =  78, 

and  y  =  61. 

10.  Let  X,  y,  and  z  represent  the 
angles  respectively  in  degrees. 

Then  x  +  y  —  z  =  36,  (1) 

6  X  —  6  y  —  z  =  0,  (2) 

and  X  +  y  z  =  180.  (3) 

(1)  +  (3),  2x  +  2y  =  216.  (4) 

(2)  +  (3),  7x-5?/  =  180.  (5) 

[(4) .  5  +  (5) .  2]  -  24, 

X  =  60. 

Whence  y  =  48, 

and  z  =  72. 
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11.  Let  cc,  ?/,  and  z  represent  the 
time  in  hours  required  by  A,  B, 
and  C  respectively. 


1  1 

1 

(1) 

Then 

— 1 — 

X  y 

“2’ 

1  1 

1 

(2) 

— 1 — 
X  2 

“3’ 

1  1 

1 

(3) 

and 

- 1 - 

y  2 

~  4 

(l)-{2)  +  (8),  ?  = 

y  12 


Whence 

y  =  -2/-. 

Then 

X  =  3f, 

and 

2=  24. 

12.  Let  cc,  y,  and  z  represent  the 
number  of  hours  required  by  the 
pumps  respectively. 


Then 


and 


1  1  1 

X  y  ^ 

1  1  1 

X  z  b 

1  1  1  13 

- 1 - ^ - -  -  , 

X  y  z  48 


(1) 

(2) 

(3) 


(3)  -  (1), 

or 

Then 

and 


1  _ 

2  “48’ 
2  =  48. 

y  =  H, 

X  =  6f. 


13.  Let  ni  =  the  first  numerator, 
712  =  tfie  second  numera¬ 
tor, 

and  d  =  each  denominator. 


Then 


or  ni  +  772  —  6  cZ  =  0  ; 

ni  +  1  _  712  -  1  _  Q 

d  d  “  ’ 


or 

and 


77i  —  772  =  —  2, 
77i  772  _  1 

d  +  22  d  +  22  2  ’ 


(1) 

(2) 


or  2  771  4-  2  772  —d  =  22.  (3) 

[(3)-(l).2]-ll,  d  =  2. 

Whence  77i  =  5, 

and  772  =  7- 

Therefore  the  fractions  are  | 
and  |. 


14.  Let  X,  y,  and  z  be  the  first,  second,  and  third  digits  respectively. 
Whence  x  +  ?/  -f  2  =  15,  (1) 

z~y  =  6,  (2) 

100  X  -f  10  y  +  2  -f  396  =  100  2  +  10  y ■+  x, 
or  X  —  2  =  —  4.  (3) 

[(1)  +  (2)  -  (3)]  3,  2  =  8. 


Whence  2/  =  3, 

and  X  =  4. 

•  Therefore  the  number  is  438. 


15.  Let  X,  y,  and  z  be  the  hundreds’,  tens’,  and  units’  digits  respectively. 


Then  100  x  +  IO2  +  7/  =  100  x  +  lOy  +  2  +  54, 

or  z  -  y  =  6;  (1) 

100  y  +  10  X  +  2  =  100  X  +  10  y  +  2  —  360, 

X  -  y  =  4,  (2) 

or  a;  +  y  +  2  =  10.  (3) 

(3) -(2),  2s,  +  2  =  6.  (4) 

[(4)  -  (1)]  3,  ^  ^  0. 
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Whence  2  =  6, 

and  x  =  4:. 

Therefore  the  number  is  406. 

16.  Let  a,  6,  c,  and  d  be  the  thousands’,  hundreds’,  tens’,  and  units’ 
digits  respectively. 

Then  1000  a  +  1006  +  10c  +  d  +  2997  =  lOOOd  +  100  c  +  10  6  +  a, 


or 

111a  106  -  10c  -  Hid  = 

-  333; 

(1) 

2  a  —  d  = 

0, 

(2) 

h  —  c  = 

0, 

(3) 

and 

9. 

(4) 

[(1) 

-  (3)  •  10] 

111,  a  —  d  = 

-  3. 

(5) 

(2)- 

-(5), 

a  = 

3. 

Whence 

6  = 

0, 

c  = 

0, 

and 

d  = 

6. 

Therefore  the  number  is  3006. 


17.  Let  a,  6,  c,  and  d  be  the  num¬ 
ber  of  degrees  in  the  angles  respec¬ 
tively. 


Then  a-l-6-l-c-fd  =  360, 

(1) 

a  -h  6  =  200, 

(2) 

6  -f  c  =  180, 

(3) 

and 

6  -1-  c  -f  d  =  255. 

(4) 

(1)  -  (4), 

a  =  105. 

Then 

6  =  95, 

c  =  85, 

and 

d  =  75. 

18.  Let  a 

,  6,  c,  and  d  be  the  num- 

ber  of  degrees  in  the  angles  respec- 

tively, 

Then 

a  +  c  =  180, 

(1) 

a  —  c  =  30, 

(2) 

6  -  d  =  36, 

(3) 

and  a-l-6-t-c-fd  =  360. 

(4) 

(4)  -  (1), 

b  +  d  =  180. 

(5) 

[(5)  +  (3)]  - 

~  2,  6  =  108. 

Then 

d  =  72, 

a  =  105, 

and 

c  =  75. 

19.  Let  a,  6,  c,  and  d  be  the  sides 
taken  in  order. 

Then  a  -f-  c  =  30,  (1) 

6  +  d  =  35,  (2) 

a  —  6  =  0,  (3) 

and  a-f  6  —  c  — d-j- 17  =  0.  (4) 

(1)  +  (2)  +  (3)  -f  (4), 

3  a  -h  6  =  48.  (5) 

[(5)  +  (3)]  ^4,  a  =  12. 

Then  6  =  12, 

c  =  18, 

and  d  =  23. 

20.  Let  X,  y,  and  z  be  the  num¬ 
ber  of  dollars  A,  B,  and  C  have 
respectively. 

Then  2{x  —  y  —  z)=  100,  (1) 
y  +  y-{x-y-z)-2z  =  100,  (2) 
2  (2  -f  2)  =  100.  (3) 
(1)  -f-  2,  X  -  y  —  z  =  50.  (4) 

From  (2),  —  x-f3?/  — 2=  100.  (5) 

From  (3),  z  =  25. 

Whence  x  =  175, 

and  y  =  100. 
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21.  Let  a,  b,  and  c  be  the  number  of  dollars  A,  B,  and  C  had  at  first 
respectively. 

Then  a  —  {b  +  c)  +  {a  —  b  —  c)  (2  a  —  2  6  —  2  c)  =  64, 


or 

a  —  6  —  c  =  16  ; 

(1) 

6  +  6- 

-  (2  c  +  a  —  6  —  c)  +  (3  6  —  a  —  c)  =  64, 

or 

36  —  a  —  c  =  32; 

(2) 

c  +  c  +  2  c 

—  (2  a  —  2  6  —  2  c)  —  (3  6  —  a  —  c)  =  64, 

or 

7  c  —  a  —  6  =  64. 

(3) 

[(1)  +  (2)] 

-^2, 

6  —  c  =  24. 

(4) 

[(1)  +  (3)] 

-2, 

—  6  +  3  c  =  40. 

(5) 

[(4)  +  (5)] 

-2, 

c  =  32. 

Then 

6  =  56, 

and 

a  =  104. 
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1. 


-f"  2  (X^  -)-  3  -f-  2  u  -f"  1  [  cfi  -f-  (X  A  1 

(a2)2  _ 


2  (a2)  =  2  a2 

2  +  3  a2 

2  a2  _f_  a 

2 

a2 

2  (fx2  rt)  =  2  a2  +  2  a 

2  a2  +  2  a  +  1 

2  a2  +  2  a  +  1 

2  a2  +  2  a  +  1 

(2  a)  a 


Therefore  the'square  roots  are  ±  (a^  -f  «  i).  . 


2. 


—  8  +  24  —  32  X  +  16  [  x^  —  4  x  +  4 

(X2)2  =:  ^ 

2  (x2)  =  2  X^ 

=  (2  x^  —  4  x)  ( —  4  x) 


2  x2  —  4  X 


—  8  x^  +  24  x2 

—  8  x^  +  16  x^ 


2  (x^  —  4  x)  =  2  x2  —  8  X 
2  x2  —  8  X  +  4 


8  x2  -  32  X  +  16 

8  x^  —  32  X  +  16  =  (2  x2  —  8  X  +  4)  •  4 


Therefore  the  square  roots  are  ±  (x^  —  4x  +  4). 


3. 


—  10  +  21  +  20  c  +  4 1  —  5  c  —  2 

(c2)2  =  c4 _ 


2c2 

2  c2  -  5  c 


10  c3  +  21  c2 
10  c3  +  25  c2 


2  (c2  —  5  c)  =  2  c2  —  10  c 
2  c2  -  10  c  -  2 


=  (2c2  -  5c)(-  5c) 


—  4  c2  +  20  c  +  4 

-  4  c2  +  20  c  +  4  =  (2  c2  -  10  c  -  2)  (-  2) 


Therefore  the  square  roots  are  ±  (c2  —  5c  —  2). 
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4. 


71®  —  6  +  10  +  9  n.2  —  30  n  +  25 1  n®  —  3  7i  +  5 


—  n6 


2  n® 

—  6  71*  +  10  71®  +  9  7i2 

2  n®  —  3  71 

—  6  u* 

+  9  7i2 

2  (71®  —  3  n)  =  2  71®  —  6  71 

10  71® 

-  30  n  +  25 

2  71®  —  671  +  5 

10  71® 

-  30  71  +  25 

=  (2  71®  —  3  w)  ( —  3  7i) 


Therefore  the  square  roots  are  ±  (u®  —  3  n  +  5) . 


6.  4a®+4a5-lla^  +  14a®  +  19a2-30a+25[2a®  +  gg  _  3a  +  5 

(2  a®)2  =  4tt^ _ 

4  a®  I 

=  (4a®+a2)  a2 


4a5-lla4 

4a®+ 


4a®+a2 
4  a®  +  2 

4a®  +  2a2— 3a  _ 

4a®+2a2— 6a 
4a®+2a2  — 6a  +  5 


—  12  a4  +  14a®+19a2 

—  12  a*—  6  a®  4-  9a^ 


=  (4  a®  +  2  a^  —  3  a)  ( —  3  a) 

20  a®  + 10  a2  -30  a +25 

20a®  +  10a^— 30a  +  25  =(4a®  +  2a2— 6a+5,)  5 


Therefore  the  square  roots  are  ±  (2  a®  +  a^  —  3  a  +  5). 

6.  c*  -  4  c®d  +  6  c2d2  _  4  c#  +  cZ*  |  c2  -  2  cd  +  d2 

(c2)2  =  c* _ 

2c2 

2  c2  —  2  cfZ 
2  c2  —  4 


-  4  c®(Z  +  6  c2d2 

—  4  c®d  +  4  c^<P 


2  c2  —  4  cd  +  d2 


2  c2d2  _  4  cd®  +  # 
2  c2cZ2  _  4  cd®  +  d* 


Therefore  the  square  roots  are  ±  (c2  —  2  cd  +  d^). 

7.  25  7/*  +  30  CC7/®  —  1 1  —  12  x®?/  +  4  x*  1 5  7/2  +  3  xy 

(5  7/2)2  25  y* _ 

107/2 


2x2 


10  7/2  +  3  XT/ 

10^2  +  6xy 

10  7/2  +  6  XT/  —  2  x2 


30X7/®  —  11  x2y2 
30  xy®  +  9  x27/2 


—  20  x2^2  _  42  x®2/  +  4  X* 

—  20  x27/2  —  12  x®y  +  4  X* 


Therefore  the  square  roots  are  +  (5  7/2  +  3x7/  —  2x2). 

8.  9  a®  -  36  a*x  -  24  a®x2  +  36  a2x2  +  48  ax®  +  16 x* |3  a® -6  ax -4x2 

(3  a®)2  =  90® _ _ 

6  a® 

6  a®  —  6  ax 

6  a®  —  12  ax  —  24  a®x2 

6  a®  —  12  ax  —  4  x2  —  24  a®x2 


-  36  a*x  -  24  a®x2  +  36  a2x2 

-  36  a^x  +  36  a2x2 


+  48  ax®  +  16  X* 
+  48  ax®  +  16  X* 


Therefore  the  square  roots  are  +  (3  a®  —  6  ax  —  4x2). 
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9.  9  —  12  abc^  —  2  +  4  a^bH  +  |3c^  —  2abc  —  a^b^ 

(3  c2)2  =  ^ 

6  c2 


6  c2  —  2  abc 
6  c2  —  4  abc 
6  c2  —  4  abc  —  a'^b^ 


—  12  a6c3  —  2  a262c2 

—  12  a&c^  +  4  a262c2 


—  6  a'^b^c^  +  4 

—  6  a252c2  ^  4  4  ^454 


Therefore  the  square  roots  are  ±  (3  c2  —  2  abc  —  a^b^) . 


10.  c®  —  4  xc^  +  4  x2  +  2  a^xc^  —  4  a^x^  +  a'^x^  \c^  —  2  a;  +  a'^x 


(c3)2  =  c6 _ 

2  —  4  xc^  +  4  x2 

2  —  2  X  —  4  xc^  +  4  x2 

2  —  4  X 

2  c®  —  4  X  +  a^x 


2  a2  xc3  —  4  a2a;2  4.  ^4x2 
2  a2  xc^  —  4  a2x2  q.  (i4a;2 


Therefore  the  square  roots  are  ±  (c^  —  2x  +  a^). 


11. 


4  c2 
4  c2 


'  6 


Therefore  the  square  roots  are 


12. 


(?)L  - 

\a/  ^ 

6  a 

a~2 


l-z  +  t 

a2  4 

9 


a 

2 


-3  +  ^-' 
4 

a2 

-^  +  T 


Therefore  the  square  roots  are  ± 


(!-!)■ 
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13.  —  4x3  +  5x2  —  2a;  +  11x2  -  2x  +  i 

x4 


2x2 

—  4  x3  +  5  x2 

2  x2  —  2  X 

—  4  x3  +  4  x2 

2  x2  —  4  X 

x2  —  2  X  +  1 

2  x2  —  4  X  +  1 

x2  —  2  X  +  I 

Therefore  the  square  roots  are  i  (x2  —  2x  +  i). 


16. 


a;4  +  6x3  +  +  2x  +  - 

3  9 


x2  +  3  X  +  - 
3 


(X2)2  =:  ^ 


2x2 

2  x2  +  3  X 

A  ,  ,  29x2 

6x3  H - — 

3 

6  x3  +  9  x2 

2  x2  +  6  X 

2x2  ^  1 

3  9 

2  x2  +  6  X  +  - 

2x2  ^  1 

+  2  X  + 

3 

3  9 

Therefore  the  square  roots  are  ±  (x2  +  3  x  +  |). 


16. 


,  ,  4a3  35  a2 

4  H - 

3  9 


2  a 


+  1 


2a^  +  | 


-  1 


(2  a2)2  =  4a4 

4a2 
4a2  + 
4a2  + 


a 

3 

4a3  35  a2 

3  9 

4a3  a2 

3  9 

2  a 

.  n  2  a  ^ 

—  4  a2 - f- 1 

3 

3 

2  a 

^  „  2  a 

1 

—  4  a2 - hi 

3 

3 

Therefore  the  square  roots  are  ±  ^2  a2  +  |  — 
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17. 


25  10  127  9 

- 1 - 2  m  +  - 

4  3  18  4 

25  rn^ 


6  ^  2m  3 

~2  ~3  2 


5  m2 
5m2  + 
5  m2  4- 


2  m 


3 

4m 


10  m3  127  ?n2 


3  18 

10  m3  4  m2 
3 


_  -  4m  3 

5  m2  4 - 

3  2 


15  m2  9 

- 2  m  +  - 

2  4 

15  m2  ^  ,  9 

2  4 


,  /5m2  2  m 

Tnereiore  the  square  roots  are  ±  ( - h 


18. 


4  1 

9  —  12  c3  +  4  c2  +  6 - 1 - 

c 

9c4 


3  c2  —  2  c  + 


6c2 

6  c2  —  2  c 
6  c2  —  4  c 


—  12  c3  +  4  c2 

—  12  c3  +  4  c2 


6  c2  —  4  c  + 


+e--+^ 


+  c>--  +  - 

c 


Therefore  the  square  roots  are  ±  ( 3  c2  —  2  c  + 


19. 


m^ 


5  m  17 


— ^ - -  +  —  + 

m2 


5  n 


+ 


n 


m 


m^ 


m 

n 


s 

5 

’  2  ' 


n 

m 


2  m 

5  m 

17 

—  - 

+ 

n 

n 

4 

2  m  5 

5  m 

25 

-  -  — 

—  - 

+  . 

n  2 

n 

4 

2  m 

^  bn  n2 

5 

_  2  4 - 1 - - 

n 

m  m2 

2m 

n 

^  5  n2 

- o 

—  2  H - 1 - - 

n 

m 

m  m2 

Therefore  the  square  roots  are  ± 


'm 


5 

2 


n 


:)■ 
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20. 


25  5  c'^  a^c  5  c2  c 

2^ 


2a2 

2a2  5 

5  c2  c 
2a2  10 

^  T 

2a2  10 

6^'^T 


2a2  117 

5  c2 
2a2  25 

8  40  ^  16 

5  c2  a^c 


£ 


8 


40  16 

a2c 


Therefore  the  square  roots  are  ± 


—  -3  +  — 
2  c2  5  a2 

a2 


4c4 


CO 

1 

-^  +  9 

C2 

3  a 

- +  9 

c2 

2  12  c  4c2 

- 6 

.|.  —  ..  -|. 

c2 

5  ac  5  a2  25  a* 

a 

2  c 

2  12  c  4  c2 

6  4- 

■l  ■  ......  1 

c2 

5  (*2 

5ac  5a2  25^4 

a2  3  a  -  2  12  c  4  c2 
- ^9_| - 1- - 

4c4  c2  5ac  5a2  25a4 


Therefore  the  square  roots  are  ± 


22. 


x4  _  8 x3  +  24 x2  -  32 X  +  16 |x2  -  4x  +  4 
x^ 


2x2 

2x2 

2x2 

2x2 


4x 
8x 

8x  +  4 


—  8  x^  +  24  x2 

-  8x^  +  16x2 


x2  —  4  X  +  4 


x-' 


8x2  -  32x  +  16  2x 
8x2-.S2x  +  16  2x-2 


—  4x  +  4 

—  4x  +  4 


Therefore  the  fourth  roots  are  ±  (x  —  2). 
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—  4  c^d  +  6  —  4  cd^  +  # \c^  —  2cd  4-  d^ 

c4 


2c2 
2c2  - 
2c2  - 


2  cd 
4cd 


-  4  cH  +  6  dW 

—  4  +  4  c2d2 _ 

2  C2(i2  -  4  Cd3  + 


2  c2  —  4  cd  +  ^2 


2  c2d2   4  cd3  +  # 


c2  —  2  cd  +  d2  |c  —  d 

c^ _ 

2  c  —  2  cd  +  d2 

2c  —  d  —  2  cd  4-  d^ 


Therefore  the  fourth  roots  are  ±  (c  —  d). 
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The  square  root  of : 

1.  6241  =  ±  79. 

2.  16129  =  ±  127. 

3.  223,729  =  ±  473. 

4.  2  =  ±  1.414+. 

5.  5  =  ±  2.236  +  . 

6.  7.135  =:  +  2.671 +  . 

13.  V(84)2  +  (13)2  =  85,  hypotenuse  ; 


7.  .6279  =  +  .792  +  . 

8.  .0451  =±  .212  +  : 

9.  .0035  =±  .059  +  . 

10.  V  1.483  + . 

11.  If  =±  1.362  +  . 

12.  2T  =  ±  .308  +  . 

- =  546,  area. 


1  QQ  1  Kf* 

14.  V(133)2  +  (156)2  =  205,  hypotenuse ;  '  -  =  10,374,  area. 

2 

15.  V(645)2  +  (812)2  ^  1037,  hypotenuse ;  =  261,870,  area. 

2 

16.  V(65)2  -  (56)2  =  33,  leg;  =  924,  area. 

_  325  228 

17.  V(397)2  -  (325)2  228,  leg;  - ^ ^  =  37,0.50,  area. 

2 

18.  V(143)2  +  (24)2  ^  145  feet. 

19.  V (401)2  _  (399)2  ^  40,  side ;  40  •  399  =  15,960,  area. 

20.  V(677)2  —  (52)2  —  075^  side.  Then  1454  is  the  perimeter. 


21.  Let 

Then 

Therefore 

Whence 

and 


s  =  one  side  in  feet, 
s  +  21  =  the  other  side  in  feet. 

2  s  +  2  (s  +  21)  =  102. 

s=  15, 
s  +  21  =  36. 

V(15)2  +  (36)2  —  39^  fije  diagonal  in  feet. 


22.  Let 

Then 

Whence 


5  =  the  number  of  meters  in  the  side. 
2  s2  =  (74)2. 

s  =  52.325+  meters. 


23.  V(52)2  +  (52)2  =  73.539+  inches. 
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24.  Let  s  =  the  width. 
Then  2.4  s  =  the  length. 
Therefore 

(s)2  +  (2.4  s)2  =  (52)2. 

Whence  s  =  20, 
and  2.4  s  =  48,  the  length. 

25.  Let  I  =  the  length. 

3 1 

Then  —  =  the  width. 

4 

Whence 

+  (^J  =  (100)2. 

Then  I  =  80, 

and  —  =  60. 

’  4 

The  area  =  60  •  80  =  4800. 

26.  Let  w  =  the  width. 
Then 

(2iy)2  -  (m;)2  =  (10)2. 

Whence  w  =  5.773  +  . 


27.  V62  -  32  =  5.196 +  ,  BD. 
Then 

the  area  =  15.588 +  . 

28.  V(10)2  -  (5)2  =  8.660 +  ,  BD. 
Then  the  area  =  43.30  + . 

29.  (AR)2 

Whence  AR=:11.546+. 

Area  =  57.734  +  . 

30.  Let  a  =  the  altitude. 
Then 

(12)2  _  (0)2  =  a2, 
or  a  =  10.392  +  . 

31.  Let  s  =  the  side  in 

centimeters. 

Then  s2  -  ^  =  (25)2, 
or  s  =  28.86  +  . 


Page  241 


1. 

xi  =-^ X‘^. 

15. 

252  = 

:  5. 

2. 

xi  =  V^. 

16. 

273  = 

:3. 

3. 

(cd!)2  = 

:  V(cd)3. 

17. 

165  = 

:  2. 

4. 

(2  x)l  = 

=  y/2x. 

18. 

42  = 

8. 

5. 

= 

2Vx. 

19. 

643  = 

zl6. 

6. 

„  3 
bai  = 

5</a\ 

20. 

1253 

=  25. 

7. 

(5  a)'i  -- 

=  </{6  a)3. 

21. 

(-8) 

3  =  16. 

8. 

2 

3rx3  = 

:  3r  ■^x2. 

22. 

323  = 

3  2. 

9. 

I, -^7  ^ 

= 

23. 

8lf  = 

:  27. 

10. 

7  S3  (i  +  lo)  2  =  7  -^82 .  +  ly. 

24. 

(-216)3  =  36. 

11. 

3a3(6c)3  =  3  Va5  .  ^hc. 

25. 

(tV)^ 

—  1 
“  ?• 

12. 

52X3fc? 

=  V5  •  •  "v/fcs. 

26. 

(23)^ 

_  1 
—  3- 

13. 

43^5  = 

27. 

(tV)^ 

_  1 
—  2- 

14. 

1  c 

2  xbyd  ; 

=  2  •  y/^. 

28. 

252  . . 

42  =  160. 
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29.  42  .  (i)i  =  1. 

45.  Vaxi  =  asxs. 

30.  (-  32)t(-  64)J  =-  64. 

46.  2  V2  x2  =  2lxl. 

31.  sol.  (^)^  =  2. 

47.  3  V8x4  =  6x1. 

32.  92  .  (aV)^  =  1. 

48.  4  V27  ax3  =  12alx. 

33.  2(1)1.  (1)1  =  f. 

49.  2  V a^x^  =  2  alxV 

34.  V32 . 4I  =  4. 

50.  4  VT6x  =  8x1. 

35.  V^  .  25t  =  500. 

51.  7  V?V^  =  7r'lsl. 

36.  I21I .  V^  =  5. 

52.  5  a  V32  m2  =  10  amV 

37.  (-  343)1.  V^  =  _i. 

53.  12x2  Vax^  =  12  alx^. 

38.  = 

39.  Va3  =  at. 

54.  c'V{de)^  =  cd^ei. 

2  /  5 

55.  uvv  {u  +  v)^  =  uv  {u  +  v)2. 

40.  Vax*  =  alx2. 

56.  3  Vis .  V^2  3:^  3  aixi 

41.  3  V2^  =  3.2lxi 

57.  2  a  Vax2  .  V2  m  =  2I  a^xlml. 

42.  VOx  =  3x1. 

43.  5  VlO  ax2  =  20  alx. 

44.  Va2  =  as . 

n/ n/ — -  ^  ^ 

58.  Vx“  .  'yy^  —  xnyn. 

A  /I 

w/ -  n /  ^  ^ 

59.  Vx“  •  Vx'^“  =  X  M  . 
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1.  VT2  =  VITs  =  2  Vs. 

2.  V^  =  Vl6-2  =  4  V2. 

3.  =  V25  -3  =  5  Vs. 

4.  2  V^  =  2  V25  -2  =  10  V2. 

5.  V40  =  V^  =  2  V5. 

6.  Vm  =  V27  •  2  =  3  V2. 

7.  V^  =  V4^  r=  2  V5. 

8.  Vsooo  VlOOO  •  3  =  10  V3. 

9.  2  V^  =  2  VsTs  =  4  V3. 

10.  Vj  =  V|  =  1  Vi 

•11.  Vi  =  V||=  1  Vio. 

12.  V|  =  v*  =  1  Ve.  _ 

13.  3  V|  =  9  V|  =  f  V2. 


14.  6  Vf  =  5  V^l  =  f  Vl5  =r  Vl5. 

15.  VI=.V|  =  iV4. 

16.  4  Vi  =  4  V|  =  I  V2  =  2  V2. 

17.  8  V|  =  8  Vy  =  I  Vli  =  4  Vli. 

18.  Vl  -  (1)2  =  V|  =  1  Vi 

19.  Vl  +  (1)2  =  V-Lo  =  1  VlO. 

20. 


(1)2  =  V||  =  1  V59. 

21.  Vl  -  (1)2  =  V|  =  V|  =  1  Vo. 

22.  V4  +  (|)2=  V-^=z2  V|  =  f  Vl5. 

23.  Vl  +  (1)3  =  V|f  =  1  V^. 

24.  V25a2  =  V52  .  a2  =  Via. 

25.  3V4x^  =  3V4x*-  Vx  =  6x^Vx. 

26.  a'^Sx^  =  a  'V2^x^  =  a  Vix. 


27.  X  V49  a^x^  =r  X  V(7  ax)2  =  x  V7  ax. 

28.  Vl25x^'^y®”‘  =  Vs^  •  x®“  •  =  V 5  x“^”*. 
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/u,“  /  a  /— 

—  =  \  3a  —  =  -  V3  a. 
27  \  81  9 


'/  5  "/20  a  a  3/-—  1  3/ - 

30.  a\ —  =  a\  — -  =  —  v 20 a  =  -  v20a. 
\  2  a'^  \  8  a^  2  a  2 


-  y) 

36.  V4  +  4  V2  =  V4(l  +  V2)  =  2V1  +  Vi 

37.  Vs  -  4  V2  =  V4  (2  -  V2)  =  2  V2  -  V2. 

38.  V18  +  9  Vs  =  V9  (2  +  V.3)  =  3V2  +  Vs. 

39.  V25  V5  -  100  =  V25(V5  -  4)  =  5  V  V5  -  4. 

40.  V16  +  8  V2  =  Vs  (2  +  V2)  =  2  V2  +  Vi 

41.  Vsi  +  S  V^  =  Vsi  4-  27  Vs  =  V27(S  +  Vs)  =  sVs  +  Vs. 

42.  Ve2  _  2R2  V2  =  Vi?2  (1  _  2  V2)  =  E  Vl  -  2  Vi 

43.  Vs2  -  04  Vs  =  V16  (2  -  4  Vs)  =  2  V2  -  4  Vi 


R2  +  R2  Vs 


V2  +  2  Vs. 

2 


44.  Y 

44.  = VfEr  ^ 

46.  -^R2  =  ^  1  Vr<4V2-2)  =  ^  Vi  V2  -  2. 

47.  .< /—  -  Vs  =: =  1  Vr2  (s  -  9  Vs)  =  -  Vs  -9  Vi 

\  S  ^9  3  3 


48.  2  V2  =  V4  •  V2  =  Vs. 

49.  S  V5  =  V9  •  V5  =  V45. 


50.  3  V4  =  V27  •  V4  =  V1O8. 


51.  4  V2  =  V^  V2  =  Vl28. 

52.  3  V|  =  Viz  Vi^  =  V^  =  Vi 

53.  Vx3  =  Vx^  Vx^  =  Vi^. 
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54.  2  x2  -k/x^  =  ^8  =  ^8 

3  rr  ^  i~^  ^i~r  ^  r 

55. 

2  \a2  \8  \a-^  \2 


56.  (a  +  2)-^ 

57  *+^^7 

1  1  _  /a+2 

a2  —  4  \  a  —  2 

a2x2  _  " 

l(x  +  3)3  ^ 

/ 

/x  +  3 

ax  \  1 

(X  +  3)2  ~  \ 

(ax)  3  \ 

(X  +  3)2  \ 

ax 
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1.  +  VT2  =  3V3  +  2V3  =  5V3. 

2.  V45  -  =  3  V5  -  2  Vs  =  V5. 

3.  2  V^  -  3  Vs  =  20  V2  -  6  V2  =  14  V2. 

4.  V^  +  2  VI^  =  2  V7  +  6  V7  =  8  V7. 

5.  2  V^  _  V^  =  8  Vs  -  5  Vi 

6.  V^  -  V^  Vs  -  s  Vi 


7.  V^  +  S  Vl62  =  2  V2  +  IS  V2  =  17  V2. 


8.  s  VI  -  I V2  =  I V2  -  I V2  =  Vi 

9.  VI  +  2  VI  -  3  Vf  =  i  V3  +  f  V3  -  Ve  =  f  V3  -  Vi 

10.  V^  -  Vm  -  2  V|  =  V^  -  2  V^  -  2  V30  =  -^  V^. 

11.  VT  4-  2  V^  -  ViJ  =  1  VIo  +  I  VIo  -  1  VIo  =  ff  Vio. 

12.  Vf  -  V12  +  Vo  =  i  Vo  -  V12  +  Vo  =  I  Vo  -  Vli. 

13.  a  V4  +  Vs  —  a  V2  +  2  a  V2  =  3  a  Vi 


14.  R  - 


15.  2  X  Vs4x  —  3  VlO  4-  VTx^  =  Ox  Vix  —  0xV2x  +  V2x  =  V2x. 

16.  V81x7  +  X  V37Sx4  -  VlOx^  =  3x2  4.  5a;2  Vix  -  Vil 

=  8  x2  Vix  —  Vix. 


17.  Va^  —  a  Va6c  +  ac\l—  =  a  Vabc  —  a  Vabc  +  Vabc  =  Vabc. 

ac 


18.  V(m  +  n)^  —  n  V(m  +  n)2  =  (m  +  n)  Vm+i  —  V(7n  +  n) 

=  m  V?7i  4-  n. 

19.  V(a  A  6)4  -  Vs  a3  (a  4-  6)  +  Va2  4-  2  a6  +  62 

=  (a  +  6)  Va  +  b  —  2aVa  +  S4-Va  +  6 
=:6Va  +  6  —  aVa  +  6  +  Va  +  6 
=  (5  —  a  +  1)  Va  +  5. 
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20.  +  4  a‘^  +  4  a  —  —  —  Va'^=:(a  +  2)Va  —  a  Va  —  2  Va  =  0. 


21.  Vx^y^  —  +  xy  A  2  + 


+  y‘2 
xy 


22 


=  X?/  yfmj  —  xy  Vxy  +  V(x2  +  2  X?/  +  y‘^)  xy 
=  (x  +  y)  V^. 

.  rs  ^rs  +  \  — - 2  =  rs  ■^rs  +  —  —  2  rs 

\  r^s^  rs 


=  —  ^rs  —  rs  ^rs 
rs 

=  Vrs  f—  —  rs^ 
\rs  / 

1  —  r%2  /— 

— - V  rs. 


rs 


23.  2 


^  X2  +  ?/2  2  / -  1  / -  X  +  ?/  / 

I-  -  \  -  +  a/2  H - ^  - vx?/  +  — ^  V; 

X  \  y  \  xy  X  V  xv 


y 


xy 


xy 


=  Vxy( - h 

\x  y  xy 


1  33  +  ^\  3 ..  / 

'  -  Vx?/. 


-) 


X 


24.  Vs x2  -  18 X  +  27  -  V27(x2  +  2x  +  1)  =  (x  -  3)  Vs  -  (3 x  +  3)  Vs 

=  -2xV3-6V3  =  V3(-2x-6). 

25.  V(a  -  3)2  (5  a  -  15)  +  Vio  =  (a  -  3)  Vs  +  2  Vs 

-aV5-V5  =  V5(a-l). 
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1.  V2  •  Vs  =  vie  =  4. 

2.  Vs  •  V^  =  V^  =  9. 

3.  52  ■  202  =  1002  =  10. 

4.  182  .  82  =  1442  =  12. 

5.  Vl6  .  Vi  =  Vm  =  4. 

6.  Vi  .  Vi2  =  Vis  =  2  Vo. 

7.  (100)2(30)2  =  30002  10  V3. 


10  vT.VTi  — V^  — 3 

11.  Vii .  V^  =  Vi  =  1. 

12.  a2  •  (6c)2  =  Va6c. 

13.  2  Vx  •  V4  x^  =  2  V4  x'*  =  4  x2. 

14.  5V^.3  Vl^zzl5  V3Va2 

=  30  V4^. 

15.  2  V^  .  7  Vr^s^  =  14  Vr^sH^E 

=  14  rsH  V  Rr. 

,  „  [a  fix  /7  „ 

\x  \  a 


8.  Vs  .  V32  =  V23 . 25  =  V28 

=  22  =  4. 

9.  V^ .  V^  =  V^  =  6. 


17.  VWa  •  (45  a)2  =  V3  •  52  •  .32  •  5  a2  =  15  a  VIs. 

18.  V^' .  Vii;  .  Vo  wu  =  V48  242^2  =  4  wu  V3. 
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19.  5  V.3  111  •  6  Vs  m  =  25  Vo  =  75  m. 

20.  (3  V^)2  ^  9 . 3  X  =  27  x. 

21.  V2  •  V2  =  2^  .  2^  =  2t  =  V^  =  V^. 

22.  Vs  •  Vs  =  32 . 3i  =  st  =  V^  =  V^. 

23.  V2  .  Vs  =  2^  32  =  25  .  si  =  VPTs^  =  Vm 

24.  V2  •  V3  =  22  .  Ss  =  25  •  35  =  V23 . 32  =  V72. 

25.  Vi  •  V2  =  25  •  2^  =  2^  =  2  Vi 

26.  Vs  .  Vs  =  22 . 2  =  4  V2. 

27.  V3  •  Vm  =  3'i  .  2  •  35  =  ^ .  35  =:  2  V^. 

28.  Va .  Va  =  a2  •  a5  =  a5  =  Va^. 

29.  Vo^  .  Va‘2  =  a2  •  a3  =  a'V’  =  Va. 

30.  V2  a  •  V2  a  =  (2  a)2  (2  a)5  =  (2  (x)5  =  V(2  a)^  =  V32a^ 

31.  V4 •  V2 X  =  25  .  x5 . 2^  •  x5  =  26  •  xt .  2t .  x5  =  2^x5  =  2 X  V2x. 


33.  (x  +  a  Vii)  Vm^  =  X  Vm^  +  ct  Vm^  =  mx  Vm  -}-  a7?i2. 

34.  (  V^  —  VlO a^)  ( V^)  =  5  a  —  V50  =  ba  —  5a  "V^^. 

35.  (V2  +  V3)  ( V2  -  V3)  =  2  -  3  =  -  1. 


36.  5  Vs  -  4 


3  Vs  +  8 

15 . 3  -  12  V3 


40  Vs  -  32 


45  +  2S  Vs  -  32  =  13  +  2S  Vs. 


37. 


V5  —  Vs  —  V2 
V5  +  V3  +  V2 
5  _  Vis  -  Vio 


Vis 

+  Vio 


-  3  -  Ve 


-  Vo  -  2 


6 


-3-2V6-2  =  -2V6. 
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88. 


39. 


40. 


41. 


42. 


3  V2  +  2  Vs  +  V^ 

V2  +  Vs  -  V5 
3-2  +  2  Ve  +  2  Vl5 

3  Ve  +2-3  +  3  VIo 

-  5  Ve  -  2  vis _ -  3  VIo 

6  +6  =12. 

6  a  +  6  V2  6  a  +  6  V2  _  36  a2  +  12  a&  +  2  62 

2  2  “  4 

=  9  a2  -|-  3  a6  V2  +  ^  • 

B  _  I  Vs 

2E  +  —Vs 
2 

2  j?2  _  BP‘  V3 

^V3-^^^  =^^V3-^  =  ?!(V§-0. 

2  4:  2  4  2 

Va  +  6  •  Va  —  6  •  V2  a2  —  2  62  =  (a2  —  62)  V2. 

2  Vx  —  a  +  Va 

—  3  Vx  -  a  —  5  Vg _ 

—  6  (x  —  a)  —  3  Vxa  —  a2 
_ —  10  Vxa  —  ofi  —  ba 

—  6x  +  6a  —  13  Vax  —  a2  —  5a  =  a  —  6x  —  13  Vax  —  a2. 


43.  (sVx  —  a)(—  5  Vx  —  a)  =  —  15  Vx2  —  2  ax  +  a2. 

44.  V2  -  V2  •  ■V2  +  V2  =  V4  -  2  =  Vi 

45.  Va  -  V6  .  V2a  -  2  V6  =  Vg  -  V6  •  V2  (a  -  V6)  =  (a  -  V6)  Vi 

47.  ( V2)^  =  V4.  49.  (2  Vl2)^  =  4  Vl44  ==  8  V18. 

48.  (2  Vsy  =  4  Vi  50.  (  V2  -  =  2  -  Vi 

51.  (3  Vx  +  Vs)^  =  9  (x  +  Vs)  =  9x  +  9  Vi 

52.  [(2  V3)^]^  =:  (4  V9)^  =  16  V^  =  48  Vi 
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63.  (2  a  =  4  a2  -^64  x2  =  16  a‘^ 

54.  (■^2  +  '^Sy  =  "^4  +  2  ^6  +  ■^9. 

55.  (^44.4  V3)^  =  '^16  +  32V3+48  =  '^8(8  +  4  Vs)  =  2  ^8  +  4V3. 

56.  (1  ■^9  -  9  V2)^  =  1  ^81  -  162  V2  +  162  =  l  -^27  (9  -  6  V2) 

=  1  ^9  -  6  V2. 

67.  ( V2  +  V3)^=  2  +  2  V2  V3  +  -^9  =  2  +2  V72  +  V9. 

58.  (2  .  ->^3- V2)"=  4  -^3- V2.  60.  (3  V2)"=  27  Vs  =  54  V2. 

69.  (2  V3)'=  8  =  24  V3.  61.  [( V2)"]'=  (2)3  =  8. 

62.  [(-^3)®]^=  (32)9  =  3I  =  81  V3. 

63.  (V3  -  V6)^=  (V3)®-  3(V3)^  V6  +  3(V3)(V6)^  -  (V6)® 

=  21  V3  -  15  V6. 

64.  (2  V2  +  V3)^  =  (2  V2y  +  3  (2  V2)^  V3  +  3  (2  V2)  ( Vs)^  +  (  Vs)® 

=  34  V2  +  27  V3. 

65.  (^3  -  V2)^  =  (V3)^  -  3(  V^)^  .  V2  +  3  (Vs)  (^2)^  -  (V2)^ 

=  1  -  3  V18  +  3  V12. 


66. 


68. 


(  V2  +  V2)^=  (2  +  V2)  V2  +  V2. 


67.  ( V2  -  V3)^  =  (^2)^  -  3  (^2)^  V3  +  3(V2)  (  Vs)^  -  (Vsy 


=  2-3  V432  +  9  -^2  -  3  V3. 
i^2  +  V2  -  V2j=  R2  4_  (2  _  V2)J 


R2  Ji2  V2 

=  -h - 

2  4 

3R2  E2V2 


69. 


=  f(6-V2). 


jR2  _ 


R2 . 5  2  jR2  V5  R2 

4  4  4 


) 


4  K2  -  6  E2  +  2  fi2  V6 


=  yl' 

=  ^|(2V6-2) 

=  ^  V2  V5  -2. 

2 
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70. 


71. 


. 5   2  R2  V5  4. 


=  I  [I6  E2  _  6  +  2  E2  V5]2 

=  ^[R2(io  +  2  V5)]2 

=  - VlO  +2  V5. 

4 


(r^  -  r2  Vs  + 


=  [e2(2  -  Vs)]! 
=  R  V2  -  Vs. 


72.  [b.  -  J ^ 

=  I  [4  R2  _  2  i22  +  i22  Vs]2 
=:|[R2(2  +  V3)]i 

^  V2  +  Vs. 

2 


73. 


74. 


75. 


E2 


_  /r  V2 


( 


V2Y^r^2_R2(2_  V2) 


=  R2 


2E2  ^  i^2  V2T2 


A - -r - I 

L  4  4  J 

_  p  R2  4.  R2  V2  j2 

=  -  VY+v^. 

2 


=  V2  R2  _  2^2  V2 
=  R  V2  -  V2. 


R  _  /:: - /r  V2  -  V2  \ .  /R2 


4  =  V4  -  2j4  =  R2  V2. 


76.  When  x  =  -  2  +  Vs, 

x2  +  4x  +  1  =  (4  -  4  Vs  +  S)  +  (-  8  +  4  Vs)  +  1  =  0. 

77.  When  x  =  2  +  V5, 

x2_2x-3  =  (4  +  4V5  +  5)-(4  +  2V6)-S  =  2  +  2V5. 
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78.  If  X  =  2  +  Vs, 

a;2  _  4  X  -  1  =  (4  +  4  Vs  +  5)  -  (8  +  4  VS’)  -1  =  0. 

If  X  =  2  —  Vs, 

x2  _  4  X  -  1  =  (4  -  4  Vs  +  S)  -  (8  -  4  Vs)  -1  =  0. 

79.  If  X  =  I  +  1  Vl3,  _ 

3x2  +  3x  -  S  =  3(1  +  I  ^  3  Vl3)  -5  ' 

=  V +  1^13  +  1 +iVl3-S 
=  7  +  3  Vl3. 

If  X  =  1  -  J  V]3, 

3x2  +  3x  -  S  =  (f  -  I  Vl3  +  3^?)  +  (3  _  I  _  5 
=  7  -  3VT3. 

80.  If  X  =  2  +  V3,  4  +  4  V3  +  3  -  8  -  4  V3  +  1  =  0.  Yes. 

Ifx  =  2-  V3,  4-4V3  +  3-  8  +  4V3  +  l=0.  Yes.  -  • 

81.  If  X  =  -  4  +  Vs,  16  -  8  Vs  +  S  -  32  +  8  Vs  +  11  =  0.  Yes. 

If  X  =  -  4  -  Vs,  16  +  8  Vs  +  S  -  32  -  8  Vs  +  11  =  0.  Yes. 

82.  That  2  ±  Vs  are  roots  of  x2  —  4  x  +  1  =  0,  and  that  —  4  ±  Vs  are 

roots  of  x2  +  8x  +  11  =  0. 


7.  V2  is  Vi,  Vi  .  Vi  =  2. 

8.  V3  is  Vo,  V3  .  Vo  =  3. 

9.  2  Vs  is  Vis,  2  Vs  .  Vis  =  10. 

10.  V 16  is  Vi,  V 16  •  Vi  =  4. 

11.  Vis  is  Vs,  Vis  •  Vs  =  5. 

12.  V36  is  Ve,  V36 .  Ve  =  6. 
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A  rationalizing  factor  of :  ' 

1.  Vs  is  Vs,  W  Vs  =  s. 

2.  3  Vi  is  Vi,  3  Vi  •  V6  =  18. 

3.  2  V7  is  V7,  2  V7  •  V7  =  14. 

4.  Vs  is  Vi,  Vs  •  Vi  =  4. 

5.  Vii  is  Vi,  Vii  •  Vi  =  8. 

6.  Vi7  is  V3,  Vii .  Vi  =  9. 

13.  V49  is  V7,  Vio  •  V7  =  7. 

14.  Vi  +  3  is  V2  -  3,  (Vi  +  3)(Vi  _  3)  =-  7. 

15.  Vi  -  Vi  is  Vi  +  Vi,  (Vi  -  Vi)  (Vi  +  2)  =  i. 

16.  3  +  V7  is  3  -  V7,  (3  +  V7)  (3  -  V7)  =  2. 

17.  3  Vi  -  S  is  3  Vi  +  S,  (3  Vi  -  S)  (3  Vi  +  S)  =  -  7. 

18.  4  Vi  —  Vi  is  4  Vi  +  Vi,  (4  Vi  —  Vi)  (4  Vi  +  Vi)  =  46. 

19.  2  Vs  +  7  Vi  is  2  Vs  -  7  Vi, 

(2  Vs  +  7  Vi)(2  Vs  -  7  Vi)  =  -  274. 

20.  Vx  —  Va  is  Vx  +  Va,  (  Vx  —  Vr()(Vx  +  Va)  =  x  —  a. 

21.  V3  a  +  Vx  is  V3  a  —  Vx,  _(  V3  a  +  Vx)(  V3  a  —  Vx)  =  3  a  — 


X. 
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22.  3  Vx  —  a  V2  is  3  Vcc  +  a  V2,  (3  Vcc  —  a  V2)  (3  Vx  +  a  V2) 

=  9x  —  2a^. 

23.  Vx  +  a  +  Vic  is  Vx  +  a  —  Vx,  (Vx  +  a  +  Vx)(Vx  +  a  —  Vx)  =  a. 

24.  Vx  —  Va  —  X  is  Vx  +  Va  —  x,  ( Vx  —  Va  —  x)  ( Vx  +  Va  —  x) 

=  2x  —  a. 

25.  V2  ax  —  x2  —  Vax  is  V2  ax  —  x^  +  Vax, 

(V2ax  —  x2  —  Vax)(V2ax  —  x^  +  Vax)  =  ax  —  x^. 
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1. 


VIo 

V2 


=  v^ 


6.  ?V^=2V3. 


_  (18)2  1 

2.  2 — L-  =  62. 

(3)J 

3. ^  =  -L  =  2^  =  iVs. 
V18  V3  Vo  3 

4.  ^  =  ^^  =  ?V2. 

2  V2  V2  .  V2  2 

5.i2^  =  8V2. 

V6 


7. 


8. 


9. 


10. 


4  Vs 
10 


5.  Vs 


2  Vs 

Vs  •  Vs 

4  VlO 

_ 

8  Vs 

2 

8 

2  V3 

4  V3 

V3  *  V3 

3  V2 

1  1 

15  Vs 

5  Vi 

Vs. 


?V3. 

3 


11  ^6  +  V18  ^  V3  +  Vo  ^  V3  +3  _  1  ^ 

3  V2  3  3  3 

V12  —  V^  Vi  —  Vs  2  —  2  V2 


12. 


1  -  V2. 


13 


2  V3  2  2 

.  0VI^  +  4Vl5-VS0^3^ 

2V5  2 

12+V3+V5^12Vo+VT8  +  V30^^^  1^^ 

Ve  6  2  6 

V6-V9  +  I8  Vr2-Vi8  +  18V2  2V3-3V2  +  I8V2 


15. 


2  V2 


2-2 

2  V3  +  IS  V2 


16.2^=^tl.,^^A  +  lVg  =  l  +  lV5. 

Vl2S  V62S  2S  25  5  25 

VTi  y - 


V625 
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18.  =  y\. 


23. 


19. 


20. 


1 
X2 

a  ^hc  _ay/h 

(Z  Vc  4 

a‘^'\/c  _  a  _  a  V6  _  a 

a  Vb  ^ 


24. 


2  "^5  _  2  ^5  •  "^2 

3  "^4  3 

_  2^10 
“  6 

^9  a  ^9 


3 


a 


^  3/- 

21.  — ^  =  V4. 
^4 


6^8 

■^4 


26 


32.  ^2  ^6. 


V2  V2  ■  -^2  2i  ■  2i  1  _  1 


2®'  t  =  i  -^4. 

A 

■^4  -^16  6/- 

26.  —  =  -—  =  V2. 

V2  Vs 


27.  = 

V4 


Vs 


4^  V4  V4  .  Ve  23  .  22  .  32  2?  •  3t 


28.  —  =  - =  _  _ 

qI  Ve  Vs  •  V6 


6  3 


6 


6 


62-  _  Vs  _  Vs  •  V2  _  2^  •  3^  •  2i  _  21 . 35  _ 

V4.V2“  2  “  2  “2 

V^  V^.Vs  35.32  3t7  lio/- 

30.  =  — = =  = - = =  -  V3. 

V27  V^ .  V3  9  9  3 

n~wn — 1  T“®  “Vs-v 

\72a  \72a 


^  V25 . 33  =  -  Vs^. 


128  1  12 


212 


Vi^. 


^  I  a  ^  I  oC^ 

Ve  VsTT 


®/81.81  ®/729  -  7 

\  72a  “  VsV” 


8a5 


=  — VSaS. 


33. 


81 

6(V5  -  2) 


5  Vs -10 
5-4 


S4  a®  2  a 


=  5  Vs  -  10. 


Vs +  2  (Vs +  2)  (Vs -2) 

2  _  V3  (2  -  V3)  (2  +  V3)  4-3 


35. 


4(  V3  +  V^ 


36. 


V3~V2  (V3  —  V2)  (  V3  +  V2) 

Vs  Vs  (3  V2  +  Vs) 


4  V3  +  4  V2 
3-2 


=  4  V3  +  4  V2. 


3  V10  +  5  3 


3V2-VS  (3V2  -  V5)(3  V2  +  Vs)  18-5 


=  ±VlO  +  ^. 


13 


13 
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37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 


V5_V3  (Vs  -  V8)(V5  -  Vs)  5-2V15  +  3 


5-3 


=  4  -  Vis. 


V5  +  Vs  ( V5  +  Vs)  ( V5  -  Vs) 

4VS  +  2V2_(2V3  +  V2)  (2  Vs  +  V2)  _12+4V6  +  2_7  2^- 
4V3-2V2  (2  V3-V2)(2  Vs  + V2)  12-2  55 

2V5-3V3_(2V5-3  Vs)  (  V5  +  l)  _  2-5-3  Vl5  +  2  Vs  -  3  Vs 
5  Vs -5  5(V5  -  l)(V5  +  1)  5(5-1) 

=  i  ^  Vi5  +  tV  Vs  -  Vs. 

3  +  V2  =  3  +  1.414  =  4.414. 

14  -  5  V7  =  14  -  1-3.2285  =  .771  +  . 

6  +  2V5  =  6  +  2-  2.236  =  6  +  4.472  =  10.472. 

6  _  2  Vs  =  6  -  4.472+  =  1.527. 

7  Vg  7  ±  2.449  9.449  4.550 


3  3  3 

3  Ve  3  V^  16.431 


or 


which  equal  3.149  or  1.516 


=  1.643. 


2V5  10  10 

2  Vs  +  1  (2  Vs  +  1)  (3  Vs  +  V3) 


respectively. 


6  -  5  +  3  Vs  +  2  VI5  +  V3 


3  Vs  -  V3  (3  Vs  V3)  (3  Vs  +  V.s) 


9.5  -  3 


30  +  3  Vs  +  2  Vl5  +  V3  30  +  6.708+  7.745+  1.732 


42 


42 


=  1.099. 


46. 

47. 

48. 

49. 

50. 


=  .359. 


V2  -  V3  =.V2  -  1.732  =  V)^  =  .517. 

V3  _  1.732  _  1.732 

V3  +  V4  +  Vs  ~  1-732  +  1.-587  +  1.495  “  4.814 

Va  +  Vs  _  ( Va  +  Vs)  ( Va  +  Vb)  _  a  +  2  Va6  +  b 

Va  —  V6  (Va  —  V6)(Va  +  Vs)  a  —  b 
2  Vx  —  Va  _  (2  Vx  —  Va)  (  Vx  —  3Va)_2x  —  7  Vax  +  3a 
Vx  +  3Va  ( Vx  +  3  Va)  ( Vx  —  3  Va)  a:  — 9a 

r  V3  +  Vr  _  (r  V3  +  Vr)  (  Vs  +  Vr)  _  3  r  +  V^  q-  r  Vs  r  +  r 
V3  —  Vr  (  V3  —  Vr)  (  V3  +  Vr) 

4r  +  V3r  +  r  V3r 


3  —  r 


3  -  r 


51. 


m 


Vn  +  a  Vft  (m  Vn  +  a  Vb)  (m  Vn  +  a  Vs) 


m  Vn  —  a  Vs  {m  Vn  —  a  V&)  (in  V?i  +  a  Vb) 
m^n  +  2  am  Vbn  +  a^b 


m^n  —  a^b 
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52. 


Va  —  2  —  2  (  Va  —  2  —  2)  ( V((  —  2  —  2)_a  —  2  -  4  Va  —  2+4 


Va  —  2  +  2  (Va  —  2  +  2)(Va  —  2  —  2) 

a  —  4  Va  —  2  +  2 


a-2  -4 


a  —  6 


53. 

54. 

55. 

56. 

1. 


2  ■^2  -  V2  _  2  Vl6  -  8  V2 
V2  2 


=  -  8  V2. 


X 


2  —  2  X  Va  +  5  +  a  +  6 


^2  +  V2 

X  —  Va  +  6_  (x  —  Va  +  6)(x  —  Va  +  6) 
x  +  Va  +  5  (x  +  Va  +  6)  (x  —  Va  +  6)  —  a  —  b 

Va  +  Vb  ( Va  +  Vb)  (  Vc  —  V(/)  V^  +  Vftc  —  VacZ  —  Vm 


Vc  +  Vd  (Vc  +  Vd)(Vc  — Vd) 

No. 
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102  +  52  ^ 

=  125. 


5. 


2. 


=  Vm  =  6  V5, 

the  hypotenuse. 

102  -  52  =  1-2^ 

/2  =  75. 

Z  z=  V^  =  5  V3, 

the  leg. 

5.5  Vs 


6. 


3. 


Area  = 


P2 

R^-  —  =  V^. 
4 


=  121  Vs. 


7. 


^2  = 


SR2 


Vs, 

4  2 


the  leg. 


8. 


4. 


Area  = 

102  4.  102  =  J)2. 

2)2  =  200. 


5  +  V3 

2  2 


=  ^“Vs. 

8 


D  =  V^  =  10  V2, 

the  diagonal. 


c  —  d 


102  =  2  S^. 

S-2  =  50. 
s  =  V^  =  5  Vi, 


the  side. 


Area  =  =  50. 


4P2  =  2S2. 

S2  =  2  P2. 

^  =  Vi^  R  Vi, 


the  side. 


Area  =  S2  =  2  R^. 

A2  =  122  _  62. 
A2 1=  108. 


A  =  V1O8  =  6  Vs, 

the  altitude. 

1^  =  36  Vi. 


Area  = 


^2 

A2=  ;S2-— . 

4 


A2  = 


SS2 


A=J-^  =  ^VS, 

\  4  2  ’ 

the  altitude. 

^  S-SVE  f- 

Area  = - -  =  —  VS. 

2.2  4 
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52 

9.  s^-  —  =  102. 

4 


10. 


11. 


3S2 


=  100. 


52  = 


s  =  VifQ  =  20  V| 
=  6|  V3,  the  side. 

Area  =  Vs 

4  _ 

=  V3. 

2  Z2  =  202. 

i2  =  200. 


I  =  V2OO  =  10  V2, 

the  leg. 

10  V2 . 10  V2 


Area  = 

2 

=  100. 

?!  =  32. 

2 

Z2  =  64. 

I  =  8,  the  leg, 

H^  =  S^  +  S^=  128, 


TT  =  Vl28  =  8  V2, 

the  hypotenuse. 


12. 


R2  0  R2 
J32  _  il.  . 

4  4 


H 


jlO  R2  ij 
~  \  4 


=  ^Vio, 

2  ’ 

the  hypotenuse. 


13.  l‘^  =  R^- 


R2 

25' 


Z2  = 


24  R2 

25 


/24  R2 

\  25 


^i^  =  i£Atheleg. 
25  5  ^ 

7?2 

14.  =  R2  +  _  (5  _  2  V5  +  1) 

4 

4R2  +  6E2 2E2V6 


=  ^(10  -  2  Vs). 

H  =  5  VlO  -  2  Vs, 

2  the  hypotenuse.  • 

15.  H2  =  ^  +  ^R2  _  2^2  Vs  + 

=  2  R2  _  2^2  Vs. 

H'=  R  V2  -  Vs, 

the  hypotenuse. 


16.  Area  =  5  •  llViZvt.3 
3 


9RV4  +  Vs 


10 


=  9R2  Vl6-3  =  9R2  Vl3. 
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1.  cc2  —  6  =  (cc  -f-  Vg)  (x  —  Vg)  . 

2.  3  x2  -  4  =  (x  Vs  +  2)  (x  Vs  -  2). 

3.  5x2  -  1  =  (x  Vs  +  iXa^  Vs  -  1). 

4.  x^  —  4  =  (x2  4-  2)  (x2  —  2)  =  (x2  +  2)  (x  +  V2)  (x  —  V2). 

5.  4x4-1=  (2x2  +  1)(2x2-1)  =  (2x2  +  1)(xV2  +  i)(xV2-1). 

6.  x^  —  2  =  (x  —  V2)  (x2  +  X  V2_  +  Vi). 

7.  x3  +  6  =  (x  +  Ve) (x2  _  ic  Ve  +  V^)- 

8.  3x3  -  1  =  (x  Vs  -  1)  (x2  V9  +  X  Vs  +  1). 

9.  x3  +  4  =  (x  +  Vi)  (x2  —  X  Vi  +  Vie)  =  (x  +  Vi)  (x2  —  X  Vi  4-  2  V2). 
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10.  2x3  +  8  =  2 (a;3  +  4)  =  2(x  +  ^4) (x2  -  x +  </w) 

=  2  (x  +  ^i)  (x2  —  X  +  2  ^2), 

11.  2  x3  -  8  =  2  (x3  -  4)  =  2  (x  -  ^)  (x2  +  X  ^4  + 

=  2  (x  -  -^i)  (x2  +  X  ^4  +  2  ^2). 

12.  6x3  4.  24  =  6(x3  +  4)  =  6(x  +  ^4)(x2  -  ^4x  +  2^2). 


13.  x2-2  =  0. 

(x  +  V2)  (x  —  V2)  =  0. 

Whence  x  =  ±  ^2. 

14.  x2  -  6  =  0. 
(x  +  ^6)  (x  —  Ve)  =  0. 

Whence  x  =  ±  Vg. 

15.  2x2- 1  =  0. 

(V2x  +  l)(V2x-l)  =  0. 

1  V2 

Whence  x  =  ±  ■ —  =  ± - 

V2  2 

16.  x4  +  6  =  5  x2. 
(x2  -  2)  (x2  -  3)  =  0. 

Whence  x  =  ±  V2  or  ±  V3. 


17.  4x4  +  5  =  12x2 
(2  x2  -  5)  (2  x2  -  1)  =  0. 

Whence  x  =  ±  V|  or 

Vio  V2 

=  ± - or  ± - 

2  2  - 

18.  3x4  +  8  =  14^2. 
(3x2  -  2)(x2  -  4)  =0. 

Whence  x  =  ±  2  or  ±  1  V6. 

19.  5x4-16x2  +  3  =  0. 
(5x2-1) (x2  -  3)  =  0. 

Whence  x  =  ±  ^  V5  or  ±  Vs. 

20.  x4  +  8  a  =  4  x2  +  2  ax 
(x2  —  4)  (x2  —  2  a)  =  0. 

Whence  x  =  ±  2  or  ±  V2  a. 


21. 

Whence 


ax4  —  x2  +  3  a  =  3 
(ax2  —  1)  (x2  —  3  a)  =  0. 

Va 

X  =  ± - or 

a 


±  V^. 


22. 

Whence 


4x4  +  a  =  x2  +  4  ax2. 
(4x2  -  l)(x2  -  a)  =  0. 

X  =  ±  I  or  ±  Va. 
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1.  When/(x)  =  0,  x  =  —  |. 

2.  If  2  X  +  3  =  0,  X  =  —  |. 

3.  They  are  equal. 

4.  When/(x)  =  4,  x  =  |. 

5.  If  2x  +  3  =  4,  X  =  |. 

6.  They  are  equal. 

7.  Yes.  When/(x)  =  6,  x  =  |. 

8.  When  /(x),  2x  +  3  =  —  2,  x=  — 
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X 

0 

5 

2 

/(x) 

5 

0 

10.  Yes.  When  f{x),.  5  —  2a;  =  0,  x  =  f. 

11.  (a)  When  /(x),  5— 2x=9,  x  =  —  2. 

(6)  When  /(x),  5— 2x=:5,  x  =  0. 

(c)  When/(x),  5-2x  =  -3,  x  =  4. 

{d)  When /(x),  5  —  2x  =  —  7,  x  =  6. 

12.  The  roots  obtained  from  the  graph  check  in  the  equation. 

13.  The  graph  of  any  linear  function  of  x  should  give  a  straight  line. 
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1.  When/(x), 

4x2  _  4x  —  15  =  0, 

X  =  —  I  or  f . 

2.  If  4x2  -  4x  -  15  0, 

then  (2x  +  3)'(2x  — 5)  =  0. 

Whence  x  =  —  |  or  |. 

3.  They  are  the  same. 

4.  When/(x), 

4x2  _  4x  -  15  =  20, 

X  =  -  I  or  |. 

5.  The  roots  are  —  f  and 

6.  If  4x2  -  4x  -  15  =  20, 
then  (2x  +  5)(2x  —  7)  =  0. 

Whence  x  =  —  |  or  | . 


7.  If/(x), 

4x2_4x-  15  =  9, 

then  X  =  3  or  —  2. 

■ 

4x2_4x-  15  =-7, 
then  X  =  2  or  —  1 . 

8.  If  4x2  _  4x  _  15  =  9, 
then  (2  X  —  6)  (2  X  +  4)  =  0. 

Whence  x  =  3  or  —  2. 

If  4x2 -4x-15  =  - 7, 
then  (2x  —  4)(2x  +  2)  =  0. 

Whence  x  =  2  or  —  1. 

9.  Values  of  x  for  /(x)  =  —  25  or 
—  20  cannot  be  read  from  the  graph, 
for  the  graph  does  not  reach  these 
values. 


210 


COMPLETE  SCHOOL  ALGEBRA 


10. 


When  X  = 

-4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

6 

6 

/x,  x2  —  2  X  —  4  = 

20 

11 

4 

-  1 

-4 

-  5 

-  4 

-  1 

4 

11 

20 

11.  Yes. 

12.  When/(x),  —  2x  —  4  =  0,  a;  =  —  |or  nearly. 

13.  The  roots  are  —  |  or  nearly. 

14.  No.  It  can  be  obtained  graphically. 

16.  Yes.  Read  values  of  x  for/(x)  =  0. 

16. 


X 

-4 

-3 

-2 

-  1 

0 

1 

2 

3 

4 

5 

6 

7 

/(^) 

24 

14 

6 

0 

-4 

-6 

-  6 

-4 

0 

6 

14 

24 

When  /(x)  =  0,  x  =  4  or  —  1. 
If  x2  —  3  X  —  4  =  0, 
then  (x  —  4)  (a  +  1)  =  0. 
Whence  x  =  4  or  —  1. 
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18.  It  touches  the  rc-axis.  The  equation  —  4a;4-4  =  0  has  one  root. 
The  only  value  of  x  which  satisfies  the  equation  —  4x-f-4  =  0is  +  2. 
If  /(cc),  x^  —  4  X  +  4  =  0,  X  =  2. 

If  /(x),  x2  —  4x  +  4  =  4,  X  =  0  or  4. 

If /(x),  x2  —  4x  +  4=  —  1,  X  has  no  real  value. 

If  /(x),  x2  —  4  X  +  4  =  —  10,  X  has  no  real  value. 


X 

-4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

5 

6 

fip^) 

22 

13 

6 

1 

-2 

-3 

-2 

1 

6 

13 

22 
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X 

-  6 

-5 

-4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

f{^) 

19 

10 

3 

-2 

-  5 

-  6 

-  5 

-  2 

3 

10 

19 

Wlien/(x),  cc  +  2  a:  —  5  =  0,  X  =  1.4  or  —  3.4, 


X 

0 

4 

3 

/G) 

4 

0 

— 1 — 
IL 

t 

1 

A 

J 

1 

■j 

/ 

O 

/ 

\ 

3-J 

2 /-I 

1 

o 

1  2  3 

1 

-/ 

GRAPH  ( 

3F 

JL 

fCx)'  =  3x 

h4 

The  lines  cross  the  axes  at  points  which  have  the  same  values  respec¬ 
tively. 
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X 

-7 

-  6 

-5 

-4 

-3 

-  2 

-  1 

0 

1 

2 

O 

O 

4 

fip^) 

29 

19 

11 

5 

1- 

-  1 

-  1 

1 

5 

11 

19 

29 

The  lines  cross  the  axes  at  points  which  have  the  same  values  respec¬ 
tively. 
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X 

-  1 

0 

1 

2 

3 

4 

5 

G 

7 

/(^) 

14 

7 

2 

-  1 

-2 

-  1 

2 

7 

14 

- 1 

— r“ 

1-8 

10 

14 
1-2 
1  n 

1 

V 

i 

/ 

\ 

/ 

o 

/ 

. 

T 

-X- 

f 

} 

•X- 

- 

1 

0 

-2 

l.S 

•^3i/5  6  7 

[GRAPH  OF 

f(;x)|=f-|5x|)-7 

When/(x)  =  0,  x  =  1.6  or  4.4. 
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X 

- 1 

0 

1 

2 

3 

4 

5 

6 

7 

f{^) 

18 

11 

6 

3. 

2 

3 

6 

11 

18 

The  equation  —  6a;  +  ll  =  0  has  no  graphical  solution. 


X 

_  7 

2 

-3 

2 

3 

2 

-  1 

0 

1 

2 

1 

2 

3 

f{^) 

22 

16 

7 

4 

2 

1 

2 

4 

11 

22 

The  equation  2x2-fx  +  l  =  0  has  no  graphical  solution. 
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X 

_  7 

2 

-  3 

-2 

3 

2 

-  1 

0 

1 

2 

1 

2 

3 

fix) 

20 

14 

5 

2 

0 

-  1 

0 

2 

9 

20 

Wh.Qnf{x)  =  0,  cc  =  —  1  or 
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1.  x2  —  8x  —  48  =  0, 

or  —  Sx  =  48. 

(X  -  4)2  =  64. 

Whence  x  =  +  12  or  —  4. 

2.  x2  —  5x  —  14  =  0, 

or  x2  —  5  X  =  14. 

(X  -  1)2  =  V* 

Whence  x  =  +  7  or  —  2. 

3.  X  (x  +  2)  —  5  (x  +  2)  =  0, 

or  x2  —  3  X  =  10. 

{X  -  IV  =  ^5^-. 

*  Whence  x  =  —  2  or  +  5. 

4.  = 

or  y^  +  y  =  I- 

{y  +  lV-=  1-  . 

Whence  y  =  |  or  —  |. 

5.  2  2/2_92/  +  4  =  0, 

or  ^  -  2. 

{y  -  i)’‘  =  ft- 

Whence  y  =  4  or 


6.  2  ?/2  4-  5  2/  =  0, 

or  ^2  +  ^  0. 

{y  +  iV  =  il 

Whence  ?/  =  0  or  — 

7.  t^-2t-l5  =  0, 

or  —  2t  —  15. 

(t  -  1)2  =  16. 

Whence  t  =  5  or  —  3. 


8.  3  ^2  _  7  i  =  6, 


{t  -  iV  =  W- 

Whence  i  =  3  or  - 


9. 


or 


9  V  =  5  ^2  —  2, 


(«  -  T%) 

Whence 


2  —  12  1 
~  1  00* 

r  =  2  or 


1 

3* 


216 


COMPLETE  SCHOOL  ALGEBRA 


10.  —  2x  —  4:  =  0, 

or  —  2  X  =  4. 

(X  -  1)2  =  5. 

Whence  x  =  1  ±  Vs 

=  1±  2.236 
=  3.236  or  -1.236. 


Whence 


+  lY  =  iV- 

-1±  V7 

V  = - * 

6 


18. 


or 


20s2  +  s  =  1, 

s2  +  —  = 

20  20 


11. 

152 _ 7_ 

12 

—  1  = 

0, 

—  GM2 

—  \4  0/  • 

7v  _ 

1. 

Whence 

s 

1 

0 

rH|0 

II 

or 

-y2 

- 

12  ~ 

19. 

9x  +  4 

=  9x2, 

(V- 

tc 

II 

6  2  5 

576’ 

or 

x2  —  X 

—  4 

—  9’ 

or 

V  = 

f  or  - 

{X  -  i)2 

—  2  5 
~  36‘ 

12. 

s2  —  2s 

—  3|  = 

0, 

Whence 

X 

=  1  or  - 

or 

§2 

—  2  s  = 

2* 

20.  25x2 

—  20x  — 

12  =  0,' 

(s  1)^  —  !•  4x  12 

Whence  s  =  1  ±  |  v  2.  or  x2  -  —  =  ^ 


13.  7i2-}- 10^  +  13  =  0, 

/i2  +  10/i  =-13. 

{h  +  5)2  =  12. 

Whence  h  =  —  B  ±  2  V3 

=  -  1.535  or  -  8.464. 


or 


14.  12 12  _  25 «  +  12  =  0, 
25  ^ 


^2  - 


12 


=  -l. 


(f  _  2  5\2  —  49 
V  2  47  —  576-  . 


Whence 

15. 

or  2:2  _j. 


i  =  f  or 
42  +  2  2:2  =  -  19  2:, 

Hi  =  -21. 


(z  +  y)"  =  H- 

Whence  2:  =  —  |  or 

16.  15x2  -f-  4x  =  4, 

„  4x  4 

or  x2  H - =  — 

15  15 

+  1%)"  = 


6. 


Whence 

17.  1 


X  =  -I  or  — 


3* 


or 


6v^  =  2  V, 

„  u  1 

V2  +  -  =  - . 

3  6 


Whence 


(x- 


t)2  = 


X  = 


16 

25* 

f  or 


2 


21.  4x2  =  1  — 4  X, 


or  x2  +  X  =  ^. 

(X  -f-  i)2  =  f. 

—  1  =F  "^2 

Whence  x  = - 

2 


=  -  1.207  or  .207. 


22.  x2  -f  4  V5x  =  25, 

(x  +  2  V5)2  =  45^ 

Whence  x  =  V5or— 5V5. 


23.  x2  -  3  V2  X  +  4  =  0, 

Or  x2  — 3V2x  =  — 4. 

(x_|V2)2  =  |.  _ 

Whence  x  =  2V2orV2. 


24.  1-3A3VA  =  0, 
2R  2R2 


or 


E2  _ 


3  V3R 


3 

2 


(B  _  I  V3)2  = 


Whence 


E  =  V3ori  V3. 
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or 


25. 

Whence 

26. 


2x  2 
+  3x 

(X  +  1)2 
X 


1x2 

3~^9~x 


18  X 
■7 

¥• 

4. 


or  x2  +  3  X 

(X  +  1)2 

Whence  x 


27. 


or 


2  1  11' 
5^;2“^4  lOu 

22  V 


V 


2  _ 


5 

(«  -  w 

Whence  v 


i  or  - 1. 


=  0, 

=  18. 

—  81 
— 

=  3  or  —  6. 

=  0, 

8 

~~5' 

_  81 
—  2¥- 

=  4  or  1. 


28. 


3a 


or 


+  i  -  —  =  0, 

2  2  3a 

-  a  2 
a2  + 

3  9 


(a  +  =  h 


Whence 
25  c 


a  =  I  or  —  f . 


29. 


or 


i5_40 

r« 

© 

II 

c 

,  16c 

16 

C2 

-  - • 

5 

5 

(C  -  1)2 

—  144 

—  ■2'5'* 

Whence 


c  =  4  or  —  4. 


30.  (x-4)2-3(x-9)  =  15, 

or  x2  — llx  =  — 28. 

(X  _  V-)2  =  I . 

Whence  x  =  7  or  4. 

31.  (x  — 2)(x +  3)  =:  x(5x  — 9)  — 2, 


or 


5x 

x2  —  —  =  —  1. 
2 

{X  -  1)2  =  ^9. 


Whence 


X  ==  2  or 


32.  X - =  0, 

X  4-  2 

or  x2  +  2x  =  3. 

(X  +  1)2  =  4. 

Whence  x  =  1  or 


-3. 


33. 


or 


or 


Whence 

34. 

« 

Whence 
<? 

35. 


■u2  5 

- -j-  —  —  0. 

v-S  2  ’ 

^  5d  25 
1)2  +  -  =  —  . 

2  2 

{V  +  1)2  =  V/ 

5 
2 


u  =  4  or  —  5. 


3  t  ^ 

- —  —  0, 

^  -  7  4 

p  -  nt  =  -12. 

{t  -  1)^  =  h 

t  =  4  or  3. 


s  —  2 


+ 


s  -  2 


or 


5 

—  y 
2 

8. 


Whence 
7 


s 

s2  —  2  s 
(s  -  1)2  =  9. 
s  =  4  or 


2. 


36. 


2y 


or 


2  _ 


1-2/ 

771/ 


=  12, 


24 


24 

(2/-||)^  =  AV¥- 

Whence  y  =  2  or  |f  • 


37. 


3  +  X  X  —  5 


1 

12' 


or 


4  +  X  X  —  6 

x2  +  22  X  =  48. 

(X  +  11)2  3=  169. 

X  =  2  or  —  24. 


38.  If  1/  =  2, 

x‘2  -  xy  -  3  y^  =  - 12  becomes 
x2  —  2  X  =  0. 

Whence  (x  —  1)2  =  1, 
and  X  =  2  or  0. 


218 


COMPLETE  SCHOOL  ALGEBRA 


39.  If  X  =  -  3,  -  4  xy  +  +  ^2  5  =  0  becomes  y‘^  +  \2y  =  13. 

Whence  {y  +  6)2  =  49, 

and  y  —  1  or  —  13. 


41.  x4  _  13x2  +  36  =  0, 
or  x*  -  13x2  zzr- 36. 

(X2  -  -V-)2 

Whence  x' 

and  X 


25 

T- 


,2  — 


9  or  4, 

±  3  or  ±2. 


42.  4  x^  —  5  x2  + 1  =  0, 


or 

Whence 

and 


x« 


(x2 


5x2 


5\2 

8/ 


1 

~  4 

9 

6?- 


X 


2  _ 


X  = 


1  or  1, 

±1  or  ±  1. 


43.  9  x4  -  37  x2  +  4  =  0, 


or 

Whence 

and 


X 


4  _ 


37x2 


9 


4 

9' 


(X2  _  3|)2  ^  _U^2^5 


32¥- 

x2  =  I  or  4, 

X  =  ±ior  ±  2. 


44.  4 

74  9A:2 

k^ - =  — 


or 

4 

(A:2  -  1)2 
Whence  k"^ 

and  k 

45.  9  s4  +  12 

.  31  s2 

or 


9A:2  -  2, 
1 

2* 


9 

(S2  -  fl)2 
Whence  s2 

and  s 

46.  4  +  5 

21  v2 


or 


- 


(„2  _ 


49 
6  4* 

2  or_i, 

±  V2  or  db  i 

31  s2, 

12 
~  "9  ' 

(!!)"• , 

3  orj, 

±  V3 

21  u2, 

_  5 

4' 

3  61 

■5?' 


or  ±f. 


Whence 

and 


[j2  =:  5  or  4, 


V  — 


47.  9  -  30  =  49  -  70.  (1) 

9  -  30  +  25  =  49  -  70  +  25.  (2) 

(3  -  5)2  =r  (7  -  5)2.  (3) 

3  -  5  =  7  -  5.  (4) 

3  =  7.  (5) 


The  error  occurred  in  passing  from  (3)  to  (4).  Square  roots  of  numer¬ 
ically  equal  expressions  are  equal  only  when  the  signs  of  the  roots  are 
properly  chosen.  Line  (4)  could  have  read 

+  (3  -  5)  =  -  (7  -  5)  or  -  (3  -  5)  =+  (7  -  5), 
but  not  d-  (3  -  5)  =  -1-  (7  -  5)  or  -  (3  -  5)  =  -  (7  -  5). 
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or 


2.  x2  —  ax  —  2  a2  =  0, 

x2  —  ax  =  2  a2. 


9a2 


Whence  x  =  2  a  or 


a. 


3.  x2  -1-  2  ax  -f  a2  —  4  =  0, 
or  x2  +  2  ax  =  4  —  a^. 

(x  -I-  a)2  =  4. 
Whence  x  =  —  a  db  2. 
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4.  -j-  1  —  (X  2x, 

or  —  2  X  =  a  —  1. 

(X  -  1)2  =z  a. 

Whence  x  =  1  ±  Va. 

6.  3x^  —  ax  =  10  a2, 

„  ax  10  a2 

or  x2 - = - 

3  3 

/  aY_121a^ 

\  ~  6/  ~  36  ‘ 

_  5  a 

Whence  x  =  2  a  or - 

3 


6.  3  mx  +  2  m2  =  2  x2, 

3  mx 


or 


=  ?n^. 


X  — 


3?nV  2  6  m2 


16 

m 


Whence  x  =  2m  or - - 

2 


7. 


or 


a2x2  —  7  ax  +  10  =  0, 


10 

a2 


_L . 

\  2  a/  4  a2 

5  2 

Whence  x  =  -  or  - . 

a  a 


8.  4  x2  +  4  ax  —  3  a2  =  0, 

o  3a2 

or  x2  4-  ax  = - 

4 


a  3a 

Whence  x  =  -  or - 

2  2 


9.  x2  4-  4  Vax  —  5  a  =  0, 
or  x2  4- 4  a  Vx  =  6  a. 

(x  +  2  Va)^  =  9  a. 
Whence  x  =  Va  or  —  5  Va. 


10. 


or 


2  x2  4-  9  X  V^  =  5  hj 
9  V^x  _  5;i 

2  “T’ 

9  VhY  121 


x2  4- 


X  4- 


7 


16 


Va 


Whence  x  = - or  —  5  Va 


11. 


or 


X2  zr 


a2x2  4-  2  a6  =  a2  4-  62^ 

a2  —  2  a5  4-  6’^ 


X 


■2  _ 


(a  -  &)2 


Whence  x  =  i 

12. 


a^ 

a  —  b 


a 


or 


6  x2  4-  ax  =  X, 

2  . 


x2  4- 


X  4- 


5 

a  -  1\2 


z=0. 


-m' 


10 


Whence  x  =  0  or 


1  —  a 


13. 


or 


X  (x  —  6)  =  a  (a  4-  b), 
x2  —  6x  =  a2  4-  ab. 


:-i)’ 


a  4" 


6\2 


Whence  x  =  a  4-  &  or  —  a. 

14. 


,  4  4  6 

1 - h  —  — 

X  X 


■2  4x2 


or 


x2  —  4x4-4  =  -' 
4 

(x-2)2  =  j. 


Whence  x  =  2  ± 


V6 


15.  x2  4-  2  X  =  ax  4-  2  a, 

or  x2  4-  (2  -  a)  X  =  2  a. 


Whence 


X  =  a  or  —  2. 
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16.  x^—{a  +  l)x-\-a=0, 

or  —  (a  +  1)  X  =  —  a. 

Whence  x  =  a  or  1. 

17.  x^+bx-i- cx-j-.bc=  0, 

or  x2  +  (6  +  c)x  =  —  be. 

5  +  c\2  /6  -  c\2 


/  5  +  c\2  /b  —  c\2 

(*  +  — )  =  (^) 


Whence  x  =  —  c  or  —  b. 

18.  x2  —  ax  +  4  X  —  4  a  =  0, 
or  x^  —  (a  —  4)  X  =  4  a. 

I  a  -  4\2  /a  +  4\2 

r  2  )~\  2  )  ' 

Whence  x  =  a  or  —4. 

19.  x2  +  2  a252  =  ^  2  62x, 

or  x2  —  (a2  +  2  62)  x  =  —  2  a'^b^. 

^  _  a2  +  2  62y_^a2-2  62J 

Whence  x  =  or  2  62. 


20. 


or 


X2  + 


1  1  _  ^  5x 

a  5x  a 

(1  —  a)x  _  a 
5  “ 

1  —  a\2  /I  +  a\2 


+  II 

\  10  /  \ 

Whence  x  =  -  or  —  - 
5  5 


10 


21. 


or 


x2  +  6x  +  C  0, 
x2  +  6x  =  —  C. 


( 


5\  2  62  -  4  c 

"  +  2  =“1- 


Whence  x  = 


6  ±  V62  -  4c 


or 


22.  ax2  4-  6x  +  c  =  0^ 
o  b  c 

x2  +  -  X  - - 

a  a 

(  ^  —  4ac 

\  2  a/  4  a2 


Whence  x  = 


—  6  ±  V62  —  4  ac 


2  a 
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-  5  ±  V25  -  4  •  2  •  2 

1.  2x2  +  5x  +  2  =  0.  x  = - ^ ^ - =-ior-2. 


2.  3  x2  4-  5  X  =  2,  or  3  x2  +  5  X  —  2  =  0. 
-  5  ±  V25  +  24  ^  „ 

6  " 


3.  x2  -  3x  -  10  =  0.  X  =  — — 9_4^  =  5  or  -2 


4.  2  X  +  2  =  x2,  or  x2  —  2  X  —  2  =  0.  x  =  ^  ^  =  1  i 


5.  x2  —  X  =  1.  X  = 


1  ±  Vl  -1-4  1  4:  V5 


Hr  1  *1 

6.  2x2  -  —  -  —  =  0,  or  4x2  -  11  x  -  15  =  0. 
2  2 


11  4;  V12I  4-  240  15 

X  = - =  —  or  —  1. 

8  .  4 


■  •”'vT 
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7.  2a:2  —  3x  =  1.  x  = 


3  ±  Vg  +  8  3  ±  Vl7 


8.  4  X  +  5  =  x2,  or  x2  —  4  X  —  5  =  0.  x  = 

9.  x2  +  X  Vs  =  10,  or  x2  +  X  Vs  —  10  =  0. 

X  = - =  Vs  or  —  2  Vs. 


4  ±  Vl6  +  20 


=  5  or  —  1. 


10.  12  X  =  1  —  72  x2,  or  72  x^  +  12  x  —  1  =  0. 


X  = 


-  12  ±  Vl44  +  288  -  1  +  V3 


144 


12 


11.  x2  +  2  ^x  —  3  —  0.  .-.  X  = 


-  2  /i  ±  V4  /i2  4-  12  /i2 


=  ^  or  —  3 


12.  2  9  Yfix  +  S  x^,  or  S  x2  +  9  mx  —  2  =  0. 

—  9  m  ±  V81  +  40  7J22 

X  = - =  —  or  —  2  m. 

10  S 


,,  O  ,  ,  ,  «  -ii  Vi:2  +  24i2  ,  8*:. 

13.  2  x2  +  A:x  —  3  =  0.  x  = - =  k  or - 


14. =c^  +  2xVa-Sa  =  0.  ^  =  VS  or -3  V^. 

2 

15.  mx  =  —  m2  +  6  x2,  or  6  x^  —  mx  — m^  =  0, 

7W±V?n2  +  24m2  in  m 

X  = - =  —  or - . 

12  2  3 


—  k  V2 


16.  x2  +  —  V2  -  A:2  =  0.  X  = 
2 


17.  n2x2  —  3  knx  —  10  A:2  =:  0.  x  = 


± 


V 


2^^  .,0 

- 1-  4A:2 

i - -  =  ^V2or-kV2. 

2  2 


3  A:n.  +  V9  A:2u2  +  40  khi^  5  k  '2k 


2  n2 


or  — 
n  n 


18.  6m2x2  +  19  7nnx  =  7  n2,  or  C  m‘^x‘^  +  19)77?7X  —  7  =  0. 

7  n 


.-.  X  = 


19  mn  ±  V36I  m2/i2  +  168  m2>i2  n 


■= - or  — 


12  m2  3  in  2  in 

19.  x2  +  2  X  =  ^x  +  2  /i,  or  x2  +  (2  —  ^)  X  —  2  7i  =  0.  .-.  x  =  ^  or  —  2. 

20.  x2  +  rx  —  sx  —  rs  =  0,  or  x2  +  (r  —  s)  x  —  rs  =  0. 

s  —  r  ±  V(r  —  s)2  +  4  rs 

X  = - - - - =  s  or  —  r. 

2 

21.  2  x2  +  rs  =  rx  +  2  sx  or  2  x2  —  (r  +  2  s)  X  +  rs  =  0. 

r  +  2  s  ±  V(r  +  2  s)2  —  8  rs  r 

X  = - - - - =  s  or 

2 


4 
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22.  -f  nx  =  3  mx  +  3,  or  mnx^  +  {n  —  S  m)  x  —  S  =  0. 

3  m  —  }i  ±  V(7i  —  3  m)^  +  12  mn  3  1 

•  nf  —  _ _ _ _ 2 _ 1 _  —  _  rjT*  _  _  . 

2mn  n  m 

23.  mhx^  +  4  Ax  =  3  mx  +  12,  or  mhx^  +  (4  A  —  3  m)  x  —  12 

3  m  —  4  A  ±  V(4  A  —  3  m)^  +  48  Am  3  —  4 

2  hm  A 


=  0. 
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1.  Let  X  =  the  number. 
Then  x^  +  2  x  =  15. 

Whence  x  =  —  5  or  3. 


2.  Let  X  =  the  less  number. 
Then  x  +  11  =  the  greater  num¬ 
ber. 


Hence 

x(x  +  11)  =  42, 
or  x2  -f  11 X  =  42. 

Whence  x  =  —  14  or  -f  3, 
and  X  11  =  —  3  or  -f  14. 


3.  Let  n  =  the  number. 
Then  2n^  —n  =  46. 

Whence  n  =  5  or  —  f . 


Then 

n  +  w-|-2  +  n  +  4  = 


n(n  -f  2) 
6 


or  — 16  —  36  =  0. 

Whence  n  =  IS  or  —  5, 
n  -1-  2  =  20  or  0, 
and  n  -f  4  =  22  or  2.- 


7.  Let  n  =  the  width  in  rods. 
Then  w  +  16  =  the  length  in  rods. 
Therefore 

n(n  +  16)  =  32  •  160, 
or  +  16n  =  5120. 

Whence  n  =  64  or  —  80, 
and  n.  +  16  =  80  or  —  64. 

The  negative  roots  are  rejected. 


4.  Let  X  =  the  less  number. 

Then  x  -f  1  =  the  greater  num¬ 
ber. 

Therefore 

x(x  -f  1)  =:  462, 
or  x2  -f  X  =  462. 

Whence  x  =  21  or  —  22, 
and  X  -}-  1  =  22  or  —  21. 

6.  Let  n  and  n  -f  2  represent 
the  odd  numbers. 

Then  n  (ri-|-  2)  =  255, 
or  +  2n  =  255. 

Whence  n  =  15  or  —  17, 
and  n-\-  2  =  17  or  —  15. 

6.  Let  w,  n  -f  2,  and  n  -f  4  rep¬ 
resent  the  even  numbers. 


8.  Let  X  and  -  represent  the 


number  and  its  reciprocal. 
Then 


or 


1  41 

X  -j —  —  —  > 
X  20 


41 X 

x2 - -  =  —  1. 


20 


Whence 

Then 


X  =  I  or  -f . 

14  5 

-  =  -  or  - . 
X  5  4 


9.  Let  n  =  the  altitude  in 
rods. 

Then  w  +  51  =  the  base  in  rods. 
Therefore 


^(^+51)  ^  ^ 

2  8  ’  ’ 
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or  4-  51  w  =  1800. 

Whence  n  =  24  or  —  75, 
and  n  +  51  =  75  or  —  24. 

The  negative  values  are  re¬ 
jected. 

10.  Let  s  =  the  side  of  one  in 
rods. 


Then  s  +  20  =  the  side  of  the 

other  in  rods. 

Therefore 

s2 (s  +  20)2  62.5 . 160, 

or  §2  4-  20  s  =  4800. 

Whence  s  =  60  or  —  80, 
and  s  4-  20  =  80  or  —  60. 

The  negative  values  are  rejected. 


11.  Let  s  =  the  side  of  the  square  and  the  breadth 

of  the  rectangle  in  inches. 

Then  s  4-  7  =  the  side  of  the  rectangle. 

Therefore  s  (s  4-  7)  -f  18  =  2  s^, 

s2  -  7  s  3=  18. 


Whence  s  =  9  or  —  2. 

The  negative  value  is  rejected. 


12.  Let  I  =  the  shorter  leg 

in  feet. 

Then  I  +  Sl  =  the  longer  leg. 

Therefore 

?2  +  (Z  4-  31)2  =  (41)2^ 
or  Z2  4_  31 ;  =  360. 

Whence  /  =  9  or  —  40, 
and  Z  4-  31  =  40  or  —  9. 

The  negative  roots  are  rejected. 

13.  Let  3  X  and  4  x  represent  the 
legs. 

Then 

9x2  4-  16x2  =  400, 
or  x2  =  16. 

Whence  x  =  4  or  —  4. 

Then  3x  =  12, 
and  4x  =  16. 

14.  Let  X  and  2x  represent  the 
other  leg  and  the  hypotenuse. 

Then  x2  4-  81  =  4x2, 
or  27  =  x2.  _ 

Whence  x  =  4;  3  V3. 

But  3V3  =  5.19-f. 

Then  x  =  5.194-, 

and  2x=:  10.394- . 


15.  Let  Z  =  the  other  leg. 

Then 

Z2  4-  (5  V3)2  =  100, 

or  Z2  =  25. 

Whence  Z  =  ±  5. 

Since  one  leg  is  |  the  hypote¬ 
nuse,  one  angle  is  30°,  one  60°,  and 
the  third  90°. 


16.  Let  X  =  the  side  of  the 

square  in  feet. 
Then  x2  =  4  x. 

Whence  x  =  4  or  0. 


17.  Let  X  =  the  side  of  the  square 
in  inches. 

Then  g)=4*, 

or  x2  -  576  X  =  0. 

Whence  x  =  576  or  0, 
and  =48  feet. 


18.  Let  s  =  the  side  of  the  square 
in  inches. 
s  \ 


Then 


or 


s2  =  4| 
3  s2  =  s. 


a2y 


5  =  I  or  0. 


Whence 
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19.  Let  jc,  a:  +  2,  and  cc  +  4  rep¬ 
resent  the  dimensions  and  the 
longest  straight  line  respectively 
in  inches. 

Then 

{x  +  2)2  =  (x  +  4)2, 
or  x2  —  4x  =  12. 

Whence  x  =  6  or  —  2. 

Whence  x  =  Q, 

X  +  2  =  S, 

and  X  +  4  =  10. 

20.  Let  X,  2x,  and  3x  represent 
the  dimensions  in  inches. 

Then  2  •  2  x2  +  2  •  3 x2  +  2  •  0x2 
=  792, 

22  x2  =  792. 

X  =  ±  6. 

X  =  6, 

2x  =  12, 

3x  =  18. 

21.  Let  X  and  x  4-  1  represent 
the  edges  in  yards. 

Then 

(x  +  1)^  —  x^  =  61, 

or  x‘^  +  X  —  20  =  0. 

Whence  x  —  —  5  or  +  4. 

Therefore  x  =  4, 

and  X  +  1  =  5. 

22.  Let  r  and  r  +  5  represent  the 
rates  in  miles  per  hour. 

Then 

280  280  _  ^ 
r  r  +  5  ’ 

or  r2  4-  5  r  =  1400. 

Whence  r  =  35  or  —  40. 

Therefore  r  =  35, 

and  r  4-  5  =  40. 

23.  Let  r  and  r  4-  4  represent  the 
rates  in  miles  per  hour. 


Whence 

Then 

and 


Then 

80  80 

~  H — 477  — 

r  r  4-  4 

or  9  7*2  —  124  r  =  320. 

Whence  r  =  16  or  —  2|. 
Therefore  r  =  16, 
and  r  4-  4  =  20. 

24.  Let  X  and  x  4-  2  represent 
the  width  and  the  length  in  inches 
respectively. 

Then 

2  (x  —  2)  (x)  =  X  (x  4-  2), 
or  x2  —  6  X  =:  0. 

Whence  x  =  6  or  0. 

Then  x  =  6, 

and  X  4-  2  =  8. 


25.  Let  X  and  x  —  40  represent 
the  number  of  acres  bought  and 
sold  respectively. 


Then 


16,000  _  -  _  16,000 
4“  20  — 


X  X  —  40 

or  x2  —  40x  —  32,000  =  0. 

Whence  x  =  200  or  —  160, 
and  X  —  40  =  160. 


26.  Let 


Then 


50 


X 


X  =  the  original  cost 
of  an  orange 
in  cents. 

50 


-5  = 


X  4- 


4^ 

T2 


5x  25 


or  x2  4 - - =3  0 


6 

Whence 


X  =  2|  or  —  3i. 


27.  Let  X  and  x  f  2  represent 
the  time  in  hours  required  by  each 
respectively. 

Then 

1  1  _  4 

X  X  4-  2  ”  3’ 

or  2  x2  4-  X  =  3. 
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Whence  x  =  1  or  —  |. 

Therefore  x  =  1, 

and  X  +  2  =  3. 

28.  Let  r  and  r  +  7  represent 
the  rates  in  miles  per  hour  respec¬ 
tively. 

Then 

200  200  _  7 

r  r  +  7  4 

or  r2  +  7  r  =  800. 

Whence  r  =  25  or  —  32. 

Therefore  r  =  25, 

and  r  +  7  =  32. 


29.  Let  X  =  the  number  of 

miles  B  goes, 
and  X  4-  17  =  the  number  of 

■  miles  A  goes. 

Then 

x2  +  (X  +  17)2  =  (53)2, 
or  x2  +  17  X  =  1260. 

Whence  x  =  28  or  —  45. 

Therefore  -  =  — , 

5  5 

B’s  rate  in  miles  per  hour  ; 

,  x  +  17  45  ^ 

and  - =  —  =9, 

5  5 

A’s  rate  in  miles  per  hour. 


30.  Let 

Then 

and 

Then 


X  =  the  distance  between  them  at  the 
end  of  5  hours. 

X  —  9  =  A!s  distance  at  the  end  of  5  hours, 
X  —  8  =  B’s  distance  at  the  end  of  5  hours. 
(X  -  8)2  +  (X  -  9)2  =  a:2. 


or  x2  —  34  X  +  145  =  0. 

Whence  x  =  5  or  29. 

The  value  5  for  x  is  rejected. 


Hence 

and 


A’s  rate  = 
B’s  rate  = 


29-9 

~5 

29-8 


=  4  miles  per  hour, 
=  4i  miles  per  hour. 


31.  Let 
Then 


or 


s  =  the  height  in  feet. 


32  .  (15)2 


=  s. 


3600  =  s. 


32.  Let 
and 

Then 

and 

Hence 

or 

Whence 


X  =  the  time  in  seconds  for  falling, 

61  —  X  =  the  time  in  seconds  for  the  sound 
to  return. 

16  x2  =  the  distance  fallen, 

(6|  —  x)  1152  =  the  distance  the  sound  returns. 
16x2  =  (1/  -X)  1152, 
x2  -}-  72  X  -  468  =  0. 

ic  =  6  or  —  78. 


height  = 


32  •  62 


=  576  feet. 


Then 


2 
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1.  55  •  3  -i-  11  =  15,  the  number  of  revolutions. 

2.  132  •  3  -j-  (4  •  -2y2-)  =  31|,.the  number  of  revolutions. 


3.  Let 
Then 

Therefore 

or 

Whence 

and 


420 

X 


X  =  the  circumference  of  the  fore  wheel 
in  feet. 

X  2  =  the  circumference  of  the  rear  wheel 

in  feet. 

420 

- =  5, 

X  +  2 


x2  +  2x  =  168. 

X  =  12  or  —  14, 
X  +  2  =  14. 


4.  Let 
Then 

Therefore 


or 

Whence 

and 

Again 


300 

X 


X  =  the  circumference  of  the  fore  wheel 
in  feet. 

X  +  2  =  the  circumference  of  the  rear  wheel 

in  feet. 

300 

:  —  5* 

X  +  2 


x2  +  2  X  =  120. 


X  =  10  or  —  12, 

X  +  2  =  12. 

2  •  22 

10  H - =  Iffi  radius  of  the  fore  wheel. 

7 

2  •  22 

12  — —  =  l|i,  radius  of  the  rear  wheel. 


6.  Let  X  and  x  —  2  represent  the  circumference  of  the  rear  and  the 
fore  wheels  respectively  in  feet. 


Then 


60 

- 1 — 

X  X 


60 


=  11, 


or 


11x2  -  142X+  120  =  0. 


Whence 

and 

Using  the  first  values, 
and 


X  =  12  or 
X  —  2  =  10  or  — 

12  -i-  2^2.  =  3^\,  diameter  of  rear  wheel  in  feet. 
10  -r-  2^2  _  diameter  of  fore  wheel  in  feet. 


6.  Let  r  =  the  radius  of  the  larger  circle  in  inches. 

Then  r  —  1  =  the  radius  of  the  smaller  circle  in  inches. 

Therefore  V  _  .2^2  _  7)2  ^  770, 

or  44  r  =  924. 


Whence 

and 


r  =  21, 
r  -  7  =  14. 
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7. 

or 

Whence 


_ AB  (1^  AR)  =  4  •  20, 

AB‘^  -  18AR  +  80  =  0. 

AB  =  8  or  10. 


8. 


or 

Whence 

and 


AB  (5  -  AB)  =  4 . 1, 
AR^-5ZR  +  6  =  0. 

AB  =  2  or  3  feet, 
BC  =  3  or  2  feet. 


9. 

or 

Whence 

and 


81  =  ^(7(30  -  BC), 
RC'^-30R(7  +  81  =  0. 

BC  =  27  or  3, 

RD  =  3  or  27. 


10. 

or 

Whence 


400  =  2  RR  .  RR, 
RR^  =  200. 

RR  =  10  V2. 


AP  12 -AP’ 

or  AP^- 12  AP- 144  =  0. 

AP  =  -  6  ±  6  Vs. 

The  negative  answer  has  a  meaning  in  the  dividing  of  a  line  externally 
by  a  point. 
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1.  3  _  .5  4.  6  -  8  =  -  4. 

2.  6-4-2  +  1-  4  =  3  +  1-  4  =  0. 

3.  24--8.4-4  +  6  =  3.4-4  +  6  =  12-4  +  6  =  14. 

4.  (7  -  6)  (18  -  2 . 4)-  -  (20  -  4)  =  1 .  10  -  5  =  2. 

5.  42  -  2  (18  -  2 . 3)  --  4  +  3  •  5  =  42  -  24  -  4  +  15  =  42  -  6  +  15  =  61. 

6.  16  +  4  -  8  -  10  +  61  -  16  -  4  -  6 . 3 . 0  •  2  +  18  •  8  48  -  2 . 18  -  12 

=  16  +  1  -  10  +  3t%  -  4  +  3  -  3  =  5\l 

7.  (16  - 32  X  48 -4- 8- 4- 8  +  3)  [12 4 -3-1]  + (42 -i- 6-  7-42-6) .  6 

=  -6  [0]  +  1-6  =  6. 

8.  No  ;  No  ;  Yes. 

■  9.  In  a^,  4  is  an  exponent ;  in  4  a,  4  is  a  coefficient. 

See  pages  7-8.  Also  see  pages  352-353. 

If  a  number  is  the  product  of  two  factors,  either  of  these  factors  is 
called  the  coefficient  of  the  other  in  that  product. 

10.  The  power  of  a  number  is  the  result  obtained  when  the  operation 
indicated  by  the  exponent  has  been  performed. 

An  exponent  indicates  an  operation  of  which  the  power  is  the  result. 

11.  —  5aj  +  6  =  52  —  5  •  5  +  6  =  6,  when  x  =  5. 
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12.  -  3x2  +  3x  -  1  =  33  -  3 . 32  +  3 . 3  -  1  =  8,  ^vhen  x  =  3. 

13.  x^  —  3  x^y  +  3  x?/2  —  =  4^  —  3  •  42 . 2  +  3  •  4  •  22  —  2^  =  8,  when 

X  =  4  and  y  =  2. 

+  x2y2  +  _  x3+?/^  ^  3^  +32 .22  +  2^  _  33  +  2^  =  19  _  7  ^  12 

x2  —  x?/  +  ?/2  X  +  y  32  —  3  •  2  +  22  3  +  2  ’ 

when  X  =  3  and  y  =  2'. 

15.  The  absolute  value  of  a  number  is  its  value  without  regard  to 
sign. 

The  absolute  values  of  —  4,  +  7,  —  9  a  are  4,  7,  and  9  a  respectively. 

Page  281 

3.  16-3  +  2-  8-  7  +  4  =  4. 

4.  4  a  —  6  n  —  10  a  +  2  a  +  18  a  =  8  a. 

5  and  7.  7x—  4y—  z=  7—  8—  3=—  4 

3x—  8?/+  2=  3—16+  3=-10 

-  17  X  +  18  y  -  14  2:  =  -  17  +  36  -  42  =  -  23 

-  7x+  Qy-Uz=-  7+12-42=-37 

6.  4  a2  _  3  a^c  —  4  ac^ 

—  8  a2  -p  3  a‘ic.  —  8  ac^ 

3  a2  _  6  a^c 

—  a2  —  6  a^c  —  12  ac'^ 

The  sum  of  the  three  numerical  values  in  Exercise  7  equals  the  numer¬ 
ical  value  of  the  result. 

8.  Substitute  for  each  letter  in  the  several  expressions  and  in  their 
sum  a  convenient  numerical  value.  The  sum  of  the  numerical  values  of 
the  several  expressions  should  equal  the  numerical  value  of  their  sum. 

9.  a?/  +  5y  +  cy  =  (a  +  6  +  c)  y. 

10.  3  ax  —  4  5x  +  6  X  =  (3  a  —  4  ?>  +  6)  X. 

11.  4x  —  abx  —  X  =  {S  —  ab)x. ' 

12.  3  (a  +  6)  —  c  (a  +  6)  =  (3  —  c)  {a  +  h). 

13.  46(3x-  2)-  8c(3x-  2)  =  (4 6  -  8 c)  (3x  -  2). 

14.  4 m (5  a  —  3  c)  —  9  n (—  3  c  +  5  a)  =  (4 7a  —  6  ?i)  (5  a  —  3  c). 

15.  6  a  —  4  a  =  2  a. 

16.  5  a3  -  8  a3  =  -  3  a^. 

17.  (8x  +  6)- (4x  +  3)  =  4x  +  3. 

18.  (5x2  ^  20)  -  (7x2  _  10)  =  -  2x2  +  30. 

19.  (4  X  —  7/2  +  8  —  5  ax  +  9  ac)  —  (x  —  3  7/2  +  2  —  4  ac  +  7  ax) 

=  3  X  +  2  7/2  _  2;  +  8  —  12  ax  +  13  ac. 

20.  (4  a^  +  771  —  8  X  —  10  ac  +  4  a'^m)  —  (a^  —  c  +  3  x  —  ahii  —  8  ac) 

=  3a^  +  r7i,  —  llx  —  2ac  +  5  a^m  +  c. 

21.  (3x2-5x  +  2)-(x2-5x+ 6)  =  2x2-4. 


TEACHERS’  EDITION 


229 


22.  (8c2  +  7cx  -  10x2  +  8)  -  (4x2  -  3cx  +  c^) 

=  —  14  x2  +  10  cx  +  7  c2  4-  8. 

23.  (4a2_2a6  +  ?^2)_(7(j2_ioa6+  Qh‘^)=-^o?  +  Sab-^b^. 

24.  (c2  —  10  cx  +  8  x2)  —  (9  x2  —  10  cx  +  4  +  c2)  =  —  x2  —  4. 

25.  The  sum  of  the  remainder  and  the  subtrahend  should  equal  the 
minuend. 

26.  ax  —  ac  —  3  c2  (1)  4  c2  _  8  ax  +  a2  (4) 

—  3  gc  +  4  c2  (2)  —  5  c2  4-  3  ax _ 4-  4  ac  (5) 

(1)  +  (2),  ax  —  4  ac  4-  c2  (3)  —  c2  —  5  ax  4-  a2  4-  4  ac  (6) 

—  5  ax  4-  4  ac  —  c2  4-  (6) 

(3)  —  (6),  0  ax  —  8  ac  4-  2  c2  — 

27.  4  X  —  3  —  (a  —  2  x)  +  (3  X  —  a) 

=  4x  —  3— a4-2x4-3x— a 

=  9x— 3  —  2  a. 

28.  6x4- (3c  —  8x4-2)  —  (c  —  X  —  2) 

=  6x4- 3  c  —  8x4-2  —  C4-X4-2 

=  — X  4-  2  c  -b  4. 

29.  6x  —  [—  (a  —  c)  4-  (3 c  —  4 a)] 

=  6x  —  [—  a-fc4-3c  —  4  a] 

=  Gx-t-a  —  c  —  3c-f-  4a 
—  C  X  4”  3  a  —  4c. 

30.  7  c  —  [(3  c  —  4)  —  6  —  (4  X  —  3  a  —  c)] 

=  7c  —  [3  c  —  4  —  6  —  4x4-3a4-c] 

=  7c  —  3c4-10  4-4x  —  3  a  —  c 
=  3  c  4-  10  -b  4  X  —  3  a. 

31.  6x-  4(3-  5x)-  4[2(x-  4)  4-  3  (2x  -  1)  -  (x  -  7)] 

=  6x  —  12-b20x— 4[2x— 84-6x— 3  —  x-b7] 

=  6  X  —  12  -b  20  X  —  28  X  4- 16 
=  -2x4-4. 

32.  3x-2[l-3(2x-3-a)-5{a-  (3x-2a)-4}] 

=  3x  —  2[1— 6x4-94-3a— 5{a  —  3x4-2a  —  4}] 

=  3  X  -  2  [10  -  6  X  4-  3  a  -  15  a  4- 15  X  4-  20] 

=  3  X  —  60  —  18  X  -b  24  a 
=  -  15x-  60  4-  24a. 

33.  See  pages  55-56.  '  35.  -f  (x^)  -  (49  a^  -  14  ab  4-  b‘^). 

34.  4- (x2 -b  2x2/ -b  ?/2)  —  (a2).  36.  -b(2/2  4- 6xi/ -b  Ox^)— (m^ -flOm -b  25). 

37.  4.  {x^  4.  lOx'^r  -h  25?/)  -  (c8  -  12  c^d  4-  36^2). 

38.  See  page  58. 
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2.  (4  —  3  a;)  (2  x)  =  8  X®  —  6  x^. 

3.  (2x  +  3)(5x- 6)  =  10x2  +  3x  -  18. 

4.  Substituting  in  Exercise  2,  (4  •  22  —  3  •  2)  (2  •  2)  =  8  •  2^  —  6  •  22  =  40. 
See  page  63. 

5.  (3x2  _  1)2  ^  9^4  _  ea;2  ^  1, 

0,  (7a;2a  _  8x«  +  3)2  =  49x^«  +  106 x2«  +  9  —  112x3“  —  48 x“. 

7.  (xi  +  x^)2  =  X  +  2  x^  +  x't. 

8.  (e^  4- 2e-»^)2  =  e2^  +  4  +  4e-2*. 

9.  (e*_  e-x)3  -  (^e^—  e-^)2(e^—  e-^)  =  —  3e^  +  3e-^—  e-^^. 

10.  (e2a:_3e-^)4  =  [(e2^— 3e-*)2]2  =  e8a:_  1265^^4. 54e2^—108e-*+81e-4*. 

11.  (xi  +  xi  -{- \)  {x^  —  1)  =  X  1. 

12.  4x3«— 6x«  +  3 

7  X3e  —  x2e  4-  4 
28  x®.®  —  42  x^e  _|_  21  x3« 

—  4x3e  4-  6x3e_3x2« 

4-  16x3«  —  24x«  4- 12 

28  x3e  —  4x3e  —  42  X^^^  +  43  x3e  —  3x2e  _  24 x«  4- 12 

ft 

13.  (aj2  —  2x?/2  4-  y^)  (x2  +  2  x?/2  4-  =  x^  —  2  xhj^  4-  y^- 

14.  —  3x— 2x-2)2  —  a;-2_|.9a;2^4  2.-4_0_4a;-3^  12x-i. 

15.  (x~2  4-  2x2  —  3x2)2  _  3;-i_  2x  +  9x3  4-  4  —  12x2. 


16. 


2  a2  a  2 

~3  5  7 

2  a3  a2  2  a 

~6  T 


4  a3  2  4  a3 

“9  1^ 

2  a3  2 
4”  —  —  —  “1“  — ' 
15  25  35 


4  a3  2  a2 

4  a®  a3  4 

'V  ~ 


4a 

49 


17.  (5x2«-  3x-2«-  6x-«4-3x«)2  =  25x4«4-  9x-4“  4- 36x-2«4-9x2« 

—  60  x«  +  30x3“  +  36x-3«  —  18x-«  —  66. 

18.  x2  -  X  -  90  =  81  +  9  -  90  =  0,  if  X  =  -  9. 
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19.  23  -  3  •  22  (-  3)  +  3 . 2  (-  3)2  _  (-  3)3  =  125,  if  a;  =  2  and  y  =  -  3. 

20.  (-  4)3  +  3  (-  4)2  (-  2)  +  3  (-  4)  (-  2)2  +  (-  2)3  =  -  216,  if  a:  =  -  4 
and  y  =  —  2. 

21.  See  page  59. 

22.  See  page  61. 

24.  (8a;^  —  6x2  —  4x)  2a;)  =  —  4x3  +  3x  +  2. 

25.  x2-  7x  +  12  X-  3 

x2  —  3  X  X  —  4 

—  4x  +  12 

-  4x  +  12 

26.  (el  -  e-i)2  (2  -  i)2  (1)2  ^  9^  if  e  2. 

(el  _  e-i)2  3,  (_  3  +  ,)2  ,,  (_  1)2  ^  6_4,  if  e  3.  - 

27.  e2*-  2e0  +  e-2a=  =  2^  -  2  •  2®  +  2-i  =  16 -  2  +  Jg  =  14^g,  if  e  :=:  2 
and  X  =  2. 


28. 


x3  —  64 
x3  —  4  x2 
4x2 

4x2  —  16  X 
16x  -64 
16x  -64 


X  —  4 

x2  +  4  X  +16 
x2  —  4x  +16 

3.4  +  4  a;3  +  16 

-4x3-16x2-  64x 

+  16x2  +  +  256 

(1)  •  (2)  =  xi  +  16x2  +  256 


29.  -  8x2  +  33x-  30  x2_+_3x_^ 

xl  +  3  x3  —  5  x2  x2  —  3  X  +  6 

-  3x3  _  33.2 

—  3x3  —  9x2  + 

6x2  ^  18a;-  30 
6x2  +  18a; -30 


(1) 

(2) 


30.  See  pages  79-80. 

31.  8 x3  -  x2  -  5  2x  -  3 _ 

8  x3  —  12  x2  4  x2  +  IJ  X,  +  -3^ 

11x2 

11  x2  —  -3^3- X 

X  —  5 

X  — 


Y-,  remainder 
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32.  4x^ 
4x^ 


-  x^-S 
2x^  —  2  x^ 


2  ®  —  1 


2  +  a:  +  1 


2x3  + 
2x3  — 


x^ 

x^  — 


X 


2x2  + 
.2x2  — 


X  —  3 
X  —  1 


33.  x3 


30  x^  +  125  +  8?/3 


2  X  —  2,  remainder 
X  +  2?/  +  5 


x3  +  2  x^y  +  5  X‘ 


x2  —  5  X  —  2xy  +  25  —  lOy  +  4  2/2 


5  x2  —  2  x2y  —  30  xy 
5x2  —  10x2/  —  25  X 

—  2  x2y  +  25  X  —  20  xy 

—  2  x^y  —  10  X2/  —  4  X2/2 


25  X  —10x2/ +  4x^2  +125 

25  X  +  50  2/+  125 


—  10  x^  +  4  x^2  _  50  y 

—  10x2/  -  50//—  20?/2 


4X2/2 

4X2/2 


+  202/2  +  82/3 

+  20  ^2  _j.  8 


34. 


x3  +  x2y  +  x22 

—  x^y  —  xH 

—  x‘^y 


—  3x2/s  +  y3  ^  2:3 


X2/2  —  xyz 


X  +  2/  +  2 


x2  —  X2/  —  X2  +  ^2  _  +  ^2 


—  x22:  +  xy~  —  2  xyz 


—  rr2 


X^Z 


xyz  —  xz^ 


x^2  _  xyz  +  X22 
X2/2 


-\ry^+  y‘^z 


y^z 


—  xyz  +  xz‘‘ 

—  xyz  —  y^z  —  2/2:2 


X2:‘ 

xz^ 


+  2/2:2  + 

+  2/^2  +  z3 


35.  x« 


—  4X-®  +  3x-io 


x®  +  2  x2  +  3  X-  2 

—  2  x2  —  3  X-  2  —  4  X-  ^ 

—  2  x2  —  4  X-  2  _  G  X-  *5 


x2  +  2  X-  2  +  3  X-  8 


x^  —  2  +  x“4 


x-2  +  2x-®  +  3x-i'^ 

X“2  +  2x-6  +  3X“1‘^ 
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36.  (xt  —  y^)  -4-  (xTo  —  ?/To) 

Ju  _4_  _1_  3_  _2_  •  2__  3_  1_  _4  5 

=  XIO  -f  xioyio  4-  XTOJ^IO  4-  XTO^TO  4-  xTo^lo  4.  yTlS 

1  2  _1_  _3_  1  1  JL  _1_  2  1 

=  X2  4-  X^?/10  4-  Xioy^  4-  iC5ylO  4-  X10?/5  4-  ^2. 


37.  9w  -13 

9  m  —  15??i  2  4-  9 


4-  4m-i 


3  m2 


5  4-  2  m  2 


3  m2  4-  5  4-  2  2 


15m^-  19 

15  m^  —  25  4-  10  9n“^ 

6  —  10?^“^  4-  4  971“! 
6  —  10  m""^  4-  4  797-1 


38.  x2« 

X2  “ 


-  29 
5x*^  —  2 


4-  4x-2« 


x« 


5  —  2x-« 


x“  4-  5  —  2  X- 


5x“  —  27 

6x“  —  25  —  10x-“ 


—  2  4- 10x-“  4- 4x-2“ 

—  2  4- 10x-«  4- 4x-2« 


39.  9x2“  —  19x-« 

a 

9x2a  _  21  x2  4-  15x-« 


4-  25x-4“ 


3x“  —  7x  2  4-  5 X- 2a 


3x«4-7x  24-5  X- 2a  • 


21x2—  34  X- a 

a  6  a 

21  x2  —  49x-«  4- 35x  2 _ 

5  a 

15x-«  — 35x  2  4- 25x-i« 

5  a 

15x-®— 35x  2  4.  25x-1“ 


yiA  <3  .  35  n  35  cix2  „ 

40.  6  a®  4 - aH  4 - -  4-  6  x^ 

3  2 


6a3  4- 


8  a^x 


3a  2x 


4  a2  4-  6  ax  4-  9  x2 


9  a2x 

9  a^x  4-  4  ax2 


27 


ax2  4-  6  X® 


27 

—  ax2  4-  6  X® 
2 
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41.  9a5 


5 


43  243  a8 

+ 


9a5 


8 

2  a*  + 


20 

12  a3 


443  59  a 

30.  '^"T" 
18  a2 


-  12 


21a*  195  a3 

+ 


8 

21a* 

8 


+ 


20 
15  a3 


67 

6 

9  a2 


+ 


27  a 


3a3  5a2 


6 


+  a  -  - 


12  a2  Qa 


+  8 


20  ffi 

Ca3  -  —  +  8a  -  12 
3 

20  r/2 

6a3  _  +-8a  -  12 


Page  287  (First  set) 


1.  1-  8  +  16 
2-  3 
2-16  +  32 
-  3  +  24-48 
2-19+56-48 
the  product  is  2  — 19x2  + 

66x-  48. 

.  2.  1  -  4  +  4 

1  +  4+4 
1-4+  4 

+  4-16  +  16 
+  4  —  16  +  16 
1+0-  8+  0  +  16 
the  product  is  x^  —  8  x2  +  16. 

3.  1-1  +  1 
1  +  1  +  1 
1-1  +  1 

+  1-1  +  1 
_ +  1  ~  1  +  1 

l+O+l+O+l 

the  product  is  a*  +  a^"^  +  b*. 

4.  2  +  5  +  2  12  +  1 

2  +  1  |l  +  2 

4  +  2 

4  +  2  X  +  2,  the  quotient. 


6.  1  +  0  +  4  -  1611-  2 
1-2  1  +  2  +  8 
2  +  4 
2-4 
8-16 
8-16 


x2  +  2  X  +  8,  the  quotient. 


6.  -  2  +  3  -  6 
8-  5-  6 
-16  +  24-48 

+  10-15+30 
_ +12-18  +  36 

-16  +  34-51  +  12  +  36 

the  product  is  — 16  x^  + 34x^2/ 
—  51  x2y2  +  12  xy^  +  36  y*. 


7.  9_6  +  13-4  +  4  13-1+2 
9-  3  +  6  13-1  +  2 

-3+  7 
-3  +  1-2 

6-2  +  4 
6-2  +  4 

3  x2  —  X  +  2,  the  quotient. 
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8.  1  +  0  +  0  +  0  +  4 
1-2  +  2 
2-2 
2-4  +  4 


1-2  +  2 


1  +  2  +  2 


10.  4-2  +  2  +  0-5- 
4+0-4-2 
-2+6+2 
-2+0+2+1 


2  +  0-2-  1 


2-1  +  3 


2 

2 


4  +  4 
4  +  4 


6+0-6-3 

6+0-6-3 


+  2x2/  +  2  the  quotient. 

9.  81+  0-171+  0+  25 
81+81-  45 


2  a  —  1  +  3  a-i,  the  quotient. 

2  -  1 


9_1.9_5  11.  8-12  +  G-1 
8-  4 


9-9-5 


4-4  +  1 


-81-126 
-81-  81  +  45 

-  45-45  +  25 

-  45-45  +  25 


9a2  —  9ab 


-8  +  6 
-8  +  4 

2-1 
2  -  1 

2  1 

4x3  — 4x^2/-i  +  2/~2^  the  quotient. 


56^,  the  quotient. 

12.  (a)  The  expressions  in  Exercises  10  and  11  are  not  integral 
(5)  Neither  expression  in  Exercise  11  is  rational. 


Page  287  (Second  set) 

1.  See  pages  93-100.  4.  (2x  +  4)^  =  4x2  +  16x  +  16. 

2.  (X  +  3)2  =  x2  +  6x  +  9.  5.  {4x- 3)2  =  16x2- 24x  +  9. 

3.  (x  —  5)2  =  x2  —  10  X  +  25.  6.  (x2  —  x)2  =  x^  —  2  x^  +  x2. 

7.  (x  —  3  c2)2  —  a;2  _  6  c2x  +  9  c^. 

8.  (3x2  _  4xc)2  =  9x^  —  24x^c  +  16x2c2. 

9.  (x2  —  X-  2)2  =  _  2  -j- 

10.  (x^  —  3x-4)2  =  X®  —  6  +  9x-®. 

11.  (16x2  ^  Sx^c  +  x2c2)  (4x  +  xc)  =  4x  +  xc.  Formula  I. 

12.  (2  a*—  a-  *)  (2  a^—  a-  (2  a^—  a-  (2  a*—  a-  ^)=4:a^^—4+a-^^. 

13.  (x  —  c)  (x  +  c)  =  x2  —  c2.  18.  (x^  —  cx)  (x-'^  +  cx)  =  X®  —  c2x2. 


14.  (X  +  6)  (X  -  6)  =  x2  -  36. 


19.  (4c3-a^5)(aH4c3)  =  16c6. 


■a 


10 


15.  (a  —  3  c)  (a  +  3  c)  =  a2  —  9  c2.  20.  (x  +  3)  (x  +  4)  =  x2  +  7  x  +  12. 


16.  (m  —  x)  (x  +  m)  = 


x^ 


21.  (6  _  3)  (5  -  4)  ==  52  -  7  6  +  12. 


17.  (4x-3c)(3c  +  4x)=:16x2-9c2.  22.  (c  -  1)  (c  +  2)  c2  +  c  -  2. 

23.  (x  —  3)  (x  +  5)  =  x2  +  2  X  —  15. 

24.  (a2  —  4  a)  (a2  +  6  a)  =  +  2  —  24  a2. 

25.  (ft*  —  2  ft-*)  (ft*  +  5  ft-*)  =  ft2*  +  3  —  10  ft- 2* 

26.  (cx  —  4  c2)  (cx  +  8  c2)  c2x2  +  4  c^x  —  32  cA. 

27.  (ft  +  6  +  c)2  =  ft2  +  52  +  c2  +  2  ft5  +  2  ftc  +  2  be. 

28.  (ft  +  c  +  x)2  =  ft2  +  c2  +  x2  +  2  ftc  +  2  ftx  +  2  cx. 

29.  (ft  —  C  +  x)2  =  ft2  +  c2  +  x2  —  2  ftC  +  2  ftX  —  2  cx. 

30.  (ft  —  C  —  x)2  =  ft2  +  c2  +  x2  —  2  ftC  —  2  ftX  +  2  cx. 


236 


COMPLETE  SCHOOL  ALGEBRA 


31.  (a  —  c  +  2)2  =  +  4  —  2  ac  +  4  a  —  4  c. 


6  ax  +  6  ac. 

—  3  c  +  X.  Formula  V. 

20  ax. 


32.  (x  —  c  —  3  a)2  =  x2  +  c2  4-  0  —  2cx  — 

^  ^2  +  x2  —  G  ttc  +  2  ax  —  0  cx  _ 

Ou*  - 

a  —  3  c  +  X 

34.  (3  c  —  5  a  +  2  x)2  =  9  c2  4-  25  a2  +  4  x^  —  30  ac  4-  12  cx 

35.  (x2«  4-  x“  —  5)2  =  x^«  4-  25  4-  2x^“  —  9x2"  _  10 x". 

36.  (a  4-  a“  ^  —  3)2  =  a2  4-  a-2  4.  11  _  G  a  —  G  a-^. 

37.  (a*  —  a-*  4-  4)2  =  a2*  4-  a-2*  4-  14  4-  8  a*  —  8  a-^. 

38.  Yes;  regard  a 4- 6  as  one  term  and  c  as  the  other.  Then  use  Formula  I. 

39.  (x  4-  c)^  =  x^  4-  3  cx2  4-  3  c^x  4-  c^. 

40.  (x  —  c)^  =  x^  —  3  cx2  4-  3  c^x  —  c^. 

41.  (x  —  l)^=x^  —  3x2  4-3x  —  1. 

42.  (x  4-  2)3  =  x3  4-  G  x2  4-  12  X  4-  8. 

43.  (X  4-  3)3  =  x3  4-  9  x2  4-  27 X  4-  27. 

44.  (x  —  4)3  rz:  x3  —  12  x2  4-  48x  —  G4. 

45.  (x2  —  2)3  rr  x®  —  G  X^  4-  12  x2  —  8. 


46.  (5  a  -  4  c)3  =  125  a3  -  300  a‘^c  +  240  ac2  -  G4  c®. 

47.  (2  x®  -  7  x2)3  =  8  xi3  -  84  xi2  4-  294  x'J  -  343  x®. 

48.  (x3  _  Gx2  4-  12x  -  8)  -  (X  -  2)  =  (X  -  2)2.  By  §  4G. 

49.  (8  —  12  X  4-  0  x2  —  x3)  (4  —  4  X  4-  x2)  =  2  —  X.  By  §  46. 

50.  25  -  70  4-  49  (-  2)2  =  4. 

51.  x2  4-  18  X  4“  81.  Results  are  the  same.  Even  powers  of  both  positive 
and  negative  numbers  are  positive. 

52.  81  —  9  —  12  =  GO,  which  equals  5  •  12. 


53.  (a)  (42)2  (40  +  2)2  =  1600  4-  160  4-  4  =  17G4. 

(6)  (59)2  ^  ((50  _  1)2  ^  3000  _  120  4-  1  =  3481. 

(c)  (73)2  ^  (70  4_  3)2  ^  4900  4.  420  +  9  ==  5.329. 

(d)  (105)2  =  (100  4-  5)2  =  10,000  4-  1000  +  25  =  11,025. 

(e)  (97)2  =  (100  -  3)2  zr  10,000  -  GOO  4-  0  =  9409. 

(/)  (100.5)2  =  (1000  4-  5)2  =  1,000,000  4-  10,000  4-  25  =  1,010,025. 

54.  16  4-  81  4-  25  4-  72  —  40  —  90  =  64,  which  equals  8 . 8. 

55.  27  —  54  4-  3G  —  8  =  1,  which  equals  1®. 

56.  (a  -  2  6)3  =  a®  _  6  a26  4-  12  ab‘^  -  8  6®.  (2  6  -  a)®  =  8  6®  -  12  ab‘^  4- 
6  a^b  —  a®.  Results  have  opposite  signs.  Odd  powers  of  any  number  have 
the  same  sign  as  the  number.  Here  one  expression  is  the  negative  of 


the  other.  .  57.  4-  1. 

58.  24  a.  When  arranged  the  middle  term  of  a  trinomial  square  is 
twice  the  product  of  the  square  roots  of  the  other  two. 

59.  x2- ex  4- 9.  63.4^:2  4:12x4-9. 

60.  4  x2  —  12  ax  4-  9  a^.  ^  o  ^  4  a2 

61.  x2  +  4x  4-  4.  9 

62.  9x2  4;  24  X  4-  16.  65.  a2  4-24-  a-'K 
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66.  —  2  + 

67.  8  +  10 a- 2^. 

68.  +  10  +  25a-4jr. 

69.  aio  -14a2  +  49 a-®. 


70.  a6  -  0a2  +  9a- 2. 

71.  a4x_  12a*  +  36a-2jr. 

72.  4  a^*  +  20  02^:4- 2.5  a- 2*. 
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1 .  4  ic  +  8  =  4  (x  +  2) .  3.  a^c  —  a.c'^  —  4  ac  =  ac  {a  —  c  —  4). 


2.  ax  —  7  ay  =  a  (x  —  7  y).  4.  3  x?/  +  21 7/^  —  16y^  =  Sy  {x  7y‘^  —  5y^). 

5.  x2«  —  3x“  +  12x  =  X (x2«  - 1  —  3x«-i  +  12). 

6.  ?/«  —  6?/«  +  2?/«-i  =  —  6  +  2?y-i). 

7.  5  x^  +  30  y  (x2  +  xy)  =  5  x?/  (1  +  6  x  +  6  y) . 

8.  (7  a2  —  21  a6  +  7  a)  —  14  ax  =  7  a  (a  —  3  6  +  1  —  2  x). 

9.  (3  —  Scd)  —  a  (45  c-  —  15  c^x)  =  3  f  (c  —  cl—  15ccc  +  5  ac^x). 

10.  2r2*  +  34-12r*~'^— 16 .sr*  +  2 4. g sr*  +  4  —  2 r* (r*  +  ^  +  0 r~ — 8 .sr2 4- 4 .sr^) . 

11.  3  (x  +  ?/)  +  ct  (x  +  ?/)  =  (x  +  y)  (3  +  cc!^). 

12.  a  (x  —  3)  —  5  (x  —  3)  =  (x  —  S)  {a  —  b). 

13.  4 X  —  4  ?/  +  hx  —  5?y  =  (x  —  ?/)  (4  +  6). 

14.  3  cx  +  0  ac  +  8  ax  +  4x2  =  3 c  (x+2  a)  +  4x  (2  rt4-x)  =  (x+2  a) (3 c  +  4 x). 

15.  —  0  x2  4-  10  X  +  21  xm  —  35  m  =  2  x  (—  3  x  +  5)  —  7  ?n  (—  3  x  +  5) 

=  (5  — '  3  x)  (2  X  —  7  m) . 

16.  rs  —  2  s  +  3  r  —  0  —  5  rx  +  10  X  =  .s  (r  —  2)  4-  3  (r  —  2)  —  5  x  (r  —  2) 

=  (r- 2)(.s  4- 3  -  5x). 

17.  x3«  —  3x2«  —  x«  +  3  —  0x4«  4-  2x^'‘ 

_  3,2  a  _  3)  _  1  (a;«  _  3)  4-  2  x4  « (x«  —  3) 

=  (x'‘  —  3)  (x‘^«  —  1  +  2x4«). 

18.  x^“~2  4.  2x“  +  i  —  15x2«-3  _  10  4-  10x2''* -3 

=  X«  +  1  (x2  «  -  3  4.  2)  —  5  (x2  «  -  3  4-  2)  =  (x2  «  -  3  4-  2)  (x«  +  4  —  5)  . 

19.  x2  4-  Ox  +  9  =:  (x  +  3)2,  23.  —  2  4-  a-  -  =  (cc  —  a-^Y. 


20.  x2  4-  X  +  i  =  (x  +  i)2. 

21.  952  -  125  4-  4  =  (3  5-2)2. 

22.  9  r2  4-  49  -  42  r  =  (3  r  -  7)2. 


24.  —  0  4-  9  6(-  =  (a“  —  3  a-  2)2. 


26.  x^  “  —  10  ttx2  «  4-  25  a2  =  (x^ «  —  5  ci)2, 

27.  r^a:  +  2  4_  4  _  47-’-^x  +  1  —  (l'2x  +  l  _  2)2. 

28.  a‘^=^  4-  4  a- 2*  -  4  =  (a*  -  2  a-*)2. 

29.  c(4*-  2a*+  a-2*  =  (a2*-  a-*)2. 

30.  4  (ct  +  5)2  -  12  5  (a  +  5)  +  9  52  =  [2  (a  +  5)  -  3  5]2. 

31.  (a  —  5)2*  —  18 X  (a  —  5)*  +  81x2  =  [(a  —  5)*  —  9x]2. 

32.  x2  4-  2 X  -  24  =  (x  +  6)  (x  -  4). 

33.  x2  4-  X  —  I  =  (x  +  I)  (x  —  ^). 

34.  ci2  4"  .3  a  —  .1  =  (oc  +  ^)  (a  —  3). 

35.  c2  —  ac  —  90  a2  =  (c  —  10  a)  (c  +  9 a). 

36.  r2.s2  4-  Ors  —  40  =  (rs  +  10)  (rs  —  4). 
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37.  +  5  +  6  a-2  =  (a  +  3  a-i)  (a  +  2  a-i). 

38.  15m2  —  14  mx  —  =:  (7n  —  x)  (x  +  15?n). 

39.  90  +  X  —  x^  =  (10  —  x)  (9  +  x). 

40.  12  —  a^x  —  x^  =  (3  —  x)  (x  +  4  a^). 

41.  —  20  +  19  a*  =  {a^  +  20)  (a*  —  1). 

42.  a2  _|_  12  a-2  4-  7  =  (a  +  4  a-i)  (a  +  3  a-i). 

43.  a2a;  _  8a-2a:  _  2  =  (a^  —  4a-a:)  (a*  -f  2  a-*). 

44.  120  4-  7?n”  —  (8  +  ?n”)  (15  —  m”). 

45.  a^*  -  a*  —  6a-2*  =  (a2*  —  3a-*)(a2*  4-  2  a-*). 

46.  (m  4-  n)^^  —  9 (r?^  4-  w)^®  —  22  =  [(to  4-  n)2e  —  11]  [(to  4-  n)'^^  +  2]. 
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2.  2a2  —  3a— 2  =  2a2  —  4a  +  a  —  2 

=  2  a  (a  —  2)  4-  1  (a  —  2) 

=  (a  —  2)  (2  a  4-  1). 

3.  3a2  4-8a  —  3  =  3a2  4-9a— a— 3 

=  3  a  (a  4-  3)  —  1  (a  +  3) 

=  (a  +  3)  (3  a  —  1). 

4.  4a2  +  a  —  5  =  4a2  4-5a— 4a  —  5 

=  a  (4  a  4-  5)  —  1  (4  a  4-  5) 

=  (4  a  4-  5)  (a  —  1). 

5.  9  c2  -  71  c  -  8  =  9  c2  -  72  c  4-  c  -  8 

=  9  c  (c  -  8)  +  1  (c  -  8) 

=  (c-8)  (9c +  1). 

6.  6r2  —  22r4-8=:5r2  —  20r— 2r4-8 

=  5  r  (r  —  4)  —  2  (r  —  4) 

=  (r-  4)  (5r-  2). 

7.  7x2  4-  62x  -  9  =  7x2  +  63x-x  -  9 

=  7  X  (x  4-  9)  —  1  (x  +  9) 

=  (X  4-  9)(7x-  1). 

8.  6x2  4-  19x— 7  =  6x2  4-  21x  —  2x  —  7 

=:i3x(2x4-  7)-  1(2x4-  7) 

=  (2x+ 7)(3x-l). 

9.  6x2  4-13x  —  5  =  Gx2  4-15x  —  2x— 5 

=  3  X  (2  X  4-  5)  —  1  (2  X  4-  5) 

=  (2x  +  5)  (3x-  1).' 

10.  2x2  +  7x-15  =  2x2+  10x-3x-15 

=  2  X  (x  4-  5)  —  3  (x  4-  5) 

=  (x  4"  5)  (2  X  —  3) . 

11.  3  x2  —  ax  —  2  a2  =  3  x2  —  3  ax  4-  2  ax  —  2  a2 

=  3  X  (x  —  a)  4-  2  a  (x  —  a) 

=  (x  —  a)  (3  X  4-  2  a) . 
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12.  4a4-12a2  +  9  =  (2a2-g)2. 

13.  25  +  4  c2(Z2  -  20  cd  =  (2  cd  -  5)2. 

14.  —  8  +  3  n®  —  3  =  3  71^  —  9  —3 

=  3  77^  (n4  _  3)  +  1(^4  _  3) 

=  (7i4-3)  (3  7i4+  1). 

15.  6  x2y — 13xy  +  6  =  6^2  2/ — dxv — 4x22+6 

=  3x22(2x22- 3)  —  2(2x2/— 3) 

=  (2  X22  —  3)  (3  X22  —  2) . 

16.  20x2  —  9x7/®  —  20^6  =  20x2  +  16x7/®  —  25x7/  —  20/ 

=  4  X  (5  X  +  4  /)  —  5  /  (5  X  +  4  /) 

=  (5x  +  4/)  (4x  —  5/). 

17.  c2x“  +  x2“  —  12 /  =  x2«  —  3 c2x“  +  4 c2x“  —  12 

=  x“  (x“  —  3  c2)  +  4  c2  (x“  —  3  c2) 

=  (x«  +  4  c2)  (x“  —  3  c2) . 

18.  2  x2  —  (a  +  2  6)  X  +  a6  =  2  x2  —  ax  —  2  6x  + 

=  X  (2  X  —  a)  —  6  (2  X  —  a) 

=  (2x  —  a)  (x  —  5). 

19.  677l2ra-4  9a777”-2  _  2  a2  =  57772«-4  +  10a7n”-2  _  Ct7r7«“2  _  2a2 

=  5  771”  -  2  (ttiw  -  2  ..j.  2  a)  —  a  (tti”  -  2  +  2  a) 
—  (77771  -  2  ^  2  a)  (5  771”  -  2  —  a) . 

20.  6x4«  +  (3  —  2/)x2«  —  /  =  6x4«  —  2x2«/  +  3x2«  —  / 

=  2x2«(3x2«  —  /)  +  1  (3x2«—  /) 

=  (3x2«  —  /)  (2x2«  +  1). 

21.  20a264-2x_  9c^_  2052X-4  =  20a254-2x  I6a  -  25a-  2062x-4 

=  4a52-a;(5a62-x  ^  4  5a:-2)  _  55X-2  (5(7;72-a;  _|.  4^-2^ 

=  (5  a62  -  a:  +  4  6^- 2)  (4  a62  -  *  —  5  6*- 2). 
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1 .  TTl^  —  77^  =  (777  +  77)  (771  —  7l) .  3.  X^  —  |  (x  +  ^)  (X  —  i)  i 

2.  x2  -  4  =  (X  +  2)(x-  2).  4.  25x2  _  49/^2  ^  (53.  ^  76)  (5x-  75). 

5.  a2  —  a-2  —  (a  +  a-9  (a  —  a-'^). 

If (“'-¥)■ 

7.  16  a®  -  25  c4cZio  =  (4  a®  +  5  cH^)  (4  a®  -  5  02^®). 

8.  a2*  —  a-2a:  =  (a*  +  a-^)  (a^— a-0- 

9.  —  a-^  =  {a^  +  a-^)  {a  +  a-'^)  {a  —  a-'^). 

10.  (a  +  c)^  —  1  =  (c*  +  c  +  1)  (a  +  c  —  1). 

11.  (a  —  x)4  —  4  (a2  —  2  ax  +  x2  +  2)  (a2  —  2  ax  +  x2  —  2). 

12.  9  -  (2  +  x)2  =  (5  +  X)  (1  -  X). 

13.  16  —  (x  —  a)®«  =  [4  +  (x  —  a)®“]  [4  —  (x  —  a)®«]. 

14.  62“  —  (777  —  l)10a  —  _j_  (777,  _  l)5aj  [-50  _  (jji  _  l)5aj^ 
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15.  (a  +  c)2  —  (m  —  nY  =  {a  -{■  c  m  —  7i)  {a  -{■  c  —  ni  ^  n). 

16.  (a  —  xY>'  —  (c  —  5)2  =  [(«  —  xy  +  c  —  5]  [{a  —  xy  —  c  +  5]. 

17.  a2  ^  2  ax  +  x2  —  9  =  (a  +  X  +  3)  (a  +  a:  —  3). 

18.  25  —  10  X  +  x2  —  16  m2  =  (5  —  x)2  —  16  m2 

=  (5  —  X  +  4  (5  —  X  —  4  m). 

19.  9  —  12  a  +  4  a2  —  W- =  (3  —  2  a)2  — 

=  (3  —  2  a  +  (3  —  2  a  —  5'^). 

20.  7^2  —  a2  —  6  a  —  9  =  (?7i  +  a  +  3)  (m  —  a  —  3) . 

21.  x2  —  4  y2  ^  20  y  —  25  =  x2  —  (2  y  —  5)2 

=  (x  +  2  ?/  —  5)  (x  —  2  ?/  +  5) . 

22.  -  28c3d2  _  49c6  +  1  _  4(^4  _  1  _  (7c3  +  2d2)2 

=  (1  +  7  c3  +  2  d2)  (1  _  7  c3  _  2  ^2). 

23.  12 r*  —  36  +  52«  -  r2*  =  52«  -  (r«  —  6)2 

=  (5 «  +  r’  —  6)  (5«  —  fs  +  6). 

24.  (m  —  2)2  —  4  ?i2  -}-  28  ji  —  49  =  (7n  —  2)2  —  {2n—  7)2 

=  {ni  —  2  +  2  n  —  7)  (m  —  2  —  2  Ji  +  7) 

=  (??i  +  2  71  —  9)  {in  —  2  71  +  5) . 

25.  x2  —  6 X  +  9  —  7/2  -f  8  ay  —  16  a2  =  (x  —  3)2  —  (7/  —  4  a)2 

=  (x  —  3  +  y  —  4a)(x— 3  —  y  +  4  a). 

26.  4  +  4  c2  -  4  d2  _  4  c  _  52  +  1  =  (2  c  -  1)2  -  (2  iZ  -  5)2 

=  (2c  —  l  +  2cZ  —  5)(2c  —  1  —  2fZ  +  Z7). 

27.  6c  +  52  _  1  _  9c2  -  4M  +  4A:2  =  {h  -2ky  -  (1  -  3c)2 

=  (/i  -  2  /c  +  1  -  3 c)  (/i  -  2 /c  -  1  +  3  c). 

28.  52  _  4  _  10  /i  +  8  X?/  +  25  —  4  x2  =  {h  —  5)2  —  (2  y  —  2  x)2 

=  (/i  —  5  +  2  y  —  2  x)  (/i  —  5  —  2  y  +  2  x) . 

29.  25x2  _  20x  +  4  -  47/  -  9a2  -  12 ay  =  (5x  -  2)2  -  (2y  +  3a)2 

=  (5x— 2  +  2y  +  3a)(5x  —  2  —  2y  —  3  a). 

Page  294  (First  sot) 

1.  X^  +  x2  +  1  =X‘‘  +  2  x2  +  1  -  x2  =  (x2  +  l)2-x2  ^  (x2  +  1  +  x)  (X^  +  1-X). 

2.  x^  +  x2y2  +  y4  =  x-^  +  2  x2y2  +  y^  —  x2y2 

=  (x2  +  y2)2  _  a;2y2 

=  (x2  +  xy  +  y2)  (x2  —  xy  +  y2). 

3.  x^  +  4x2  +  16  =:  x^  +  8  x2  +  16  —  4x2 

=  (x‘^  +  4)2  —  4  x2 
—  (x2  +  2 X  +  4)  (x2  —  2  X  +  4). 

4.  16  y^  +  4  y2  4-  1  =  16  y^  +  8  y2  +  1  —  4  y2 

=  (4  y2  +  1)2  —  4  y2 
=  (4  7y2  +  2  y  +  1)  (4  7y2  —  2  y  +  1). 

5.  c*  +  c2d2  +  25  =  c4  +  10  c2cZ2  +  25  cZ^  -  9  c2(Z2 

=  (c2  +  5(Z2)2_  9c2cZ2 
=  (c2  +  5  (Z2  +  3  C(Z)  (c2  +  5  (Z2  -  3  cd). 
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6.  1  —  19  +  25  =  1  —  10  +  25  —  9 

=  (1  -  5?/6)2  _  9?/6 
=  (1  -  52/6  +  3?/)  (1  -  52/6  -  32/3). 

7.  4x^  +  3x‘^2/^  +  9 2/^  =  4a:^  +  \‘lx-y‘^  +  92/^  —  9x27/2 

=  (2x2  +  3  2/2)2  -  9x22/2 
=  (2x2  +  3  2/2  +  3x2/)  (2a:2  +  3  7/2  _ 

8.  4x^  —  28x22/6  +  9  2/^2  —  4a;4  _  12x22/6  +  9^12  _  10x22/6 

=  (2x2  -  3  2/6)2  -  10x22/6 
=  (2  x2  —  3  2/6  +  4  X2/3)  (2  x2  —  3  2/6  —  4  X2/3). 

9.  9  a®  -  19  a462  +  25  5^  ==  9  +  30  +  25  6^  _  49 

=  (3a4  4.  552)2  _  49^452 
=  (3  +  5  52  +  7  a26)  (3  +  5  52  _  7  a%). 

10.  49  -  44  /i2/+  +  4  /t'S  =  49 1&  -  28  +  4  A:^  -  10  li-k^ 

=  (7  52  _  2  +  4  M2)  (7  Ifi  -2k^-4  hk^). 

11 .  X®  +  X^  +  1  =  x6  +  2  x^  +  1  —  x^ 

r=  (X^  +  X2  +  1)  (X^  —  X2  +  1) 

=  (X^  —  X2  +  1)  (x2  +  X  +  1)  (x2  —  X  +  1). 

12.  c®  —  0  +  1  =  c®  —  2  +  1  —  4  c* 

=  (c4  _  1)2  _  4c4 
=  (c4  +  2  c2  -  1)  (c4  -  2  c2  -  1). 

13.  16  +  4x^  +  x®  =  10  +  8x^  +  x®  —  4x^ 

=  (4  +  x‘*)2  —  4  x^ 

=  (4  +  x^  +  2  x2)  (4  +  x'^  —  2  x2). 

14.  2/®  +  162/^  +  250  =  2/6  +  32  2/^  +  250  -  16  2/^ 

=  (2/4  +  16  +  4  2/2)  (2/4  +  16  —  4  y^) 

=  (2/2  +  4  +  2  2/)  (2/‘^  +  4—22/)  (?/^  +  10  —  42/2). 

15.  3x^2/  +  3x67/6  +  3x2/6  =  3x2/(x6  +  x42/4  +  y^) 

=  3x2/  (2^^  +  +  2/^)  (^^  —  +2/'*) 

=  3  X2/  (x2  +  X7y  +  2/2)  (x2  —  X2/  +  2/^)  (x4  —  x‘^y-  +  ?/) . 

16.  10  7i4  -  33  W  +  36  A:4  =  10  M  +  48  W  4.  30  ^4  _  gl  ^2^2 

=  (4/i2  +  0A:2  +  dhk)  (4/72  +  6k^  -  9M). 

17.  25  c4  -  51  c2(Z2  +  49  d4  =  25  +  70  +  49  d4  _  121 

=  (5c2  +  7d2  +  lied)  (5c2  +  7d2-  lied). 

18.  49  a4  -  32  a252  +  64  64  =  49  a4  4.  112  +  64  64  -  144 

^(7a2  +  862  +  12a6)(7a2  +  8  62  -  12  a6). 

19.  64x4  +  119x22/2  +  81  7/  =  64x4  +  144x27/  +  81  ?/4  -  25x‘^y^ 

=  (8  x2  +  92/2  +  5  xy)  (8  x2  +  9  y^  —  5  xy) . 

20.  81  a4  -  171  a262  +  25  64  =  81  a4  _  99  a^b‘^  +  25  64  -  81  a262 

=  (9a2  -  562  4.  9a6)(9a2  -  562  -  9a6). 

21.  1  +  4x4  =  1  +  4x2  +  4x4  —  4x2 

=  (1  +  2  x2  +  2  x)  (1  +  2  x2  —  2  x) . 
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22.  64c4  +  l  =  64c4  +  16c2  +  l-16c2 

=  (8c2  +  1  +  4c)  (8c2  +  1  -  4c). 

23.  +  4  +  4  x2y2  4  ^4  _  4  3.2^2 

=  (x2  +  2  ?/2  +  2  xy)  (x2  +  2  ^2  _  2  a;?/). 

24.  X®  4-  4  =  X®  +  4  +  4  —  4  x^^^ 

=  (x^  +  2  +  2  x2y2^  (x^  +  2  —  2  x‘^y^). 

25.  x8  +  G4  =  x8  +  10x4  4.  64  —  lOx^ 

=  (x4  +  8  +  4  x2)  (x4  4-  8  —  4  x2) . 

26.  x4«  4-  4^8a  —  a;4a  4.  4x2«y4a  4.  4  y8  a  _  4a;2a^4a 

=  (X2«  4-  2  2/4“  +  2x«y2a)  (a;2«  4-  2^4a  _  2x«?/2«). 

27.  a4^c42‘^  4- 64e4a:  +  4 

=  a^bQUd  4.  16a2^c6^e2x  +  2  4.  64g4a:+4  _  16  0^2  6^6 ‘/e2 a; +  2 
=  (a2*C®  ‘^4-8e2a:  +  24.4  a^x  +  1^  ^(^2  cZ  4.  3  g2a;  +  2_  4  (^6^3  d0C  +  1^^ 
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1.  x^  4-  64  =  X®  +  4^  =  (x  +  4)  (x2  —  4  X  +  16). 

2.  x^  +  27  =  x^  4-  3^  =  (x  +  3)  (x2  —  3x  +  9). 

3.  —  64  =  a®  —  43  =  (a  —  4)  (a2  4-  4  a  4-  16). 

4.  8  4-  =  2®  4-  =  (2  4-  m)  (4  —  2  m  4-  m^). 

5.  27  -  m6  r=  33  -  {my  =  (3  -  m2)  (9  4-3  m^  +  m^). 


7.  x^  —  y-  ^  =  x^  —  {y~y  =  (x  —  ?/-i)  (x2  4-  xy-i  -f  2/~2). 

8.  Sa^  4-  2753  =  (2a)3  4-  {Sbf  =  (2a  -f  36)(4a2-  6a6  +  962). 

9.  1-125x6  ^  13_  (5a;2)3  =  (1  -  5x2)  (1  4.  ^^2  4.  25x4). 


11.  x®  —  ?/6  =  (x6  4-  2/3)  (a;3  _  ^3)  _  (3. 4.  ^)  ^3.2  _  4.  ^2)  (3.  _  ^)  4-  a:?/  4-  y2)^ 

12.  x®  +  y6  ==  (x2)3  4-  (y2)3  _  ^j;2  4.  ^2)  _  x^y’^  7j‘^). 

13.  x^  —  =  (x6)6  —  =  (x^  —  a)  (x®  4-  x3a  +  a-). 

14.  x®  -f  =  (x2)3  4-  (a3)3  =  {x^  4-  a3)  (x^  —  x2a3  4-  a®). 

15.  (x  4-  2/)®  —  8  =  (x  4-  2/)3  —  2®  =  (x  -f  ?/  —  2)  (x2  4-  2  xy  4-  ?/2  4-  2 X  4-  2  ?/  4-  4) , 

16.  x®-9x2  4-27x-28  =  (x®-  9x2  4-  27x-  27-  1) 

=  (X  -  3)®  -  1® 

=  (x  —  3  —  l)(x2  —  6x4-94-x  —  34-I) 

=  (x  —  4)  (x2  —  5  X  -f  7). 

17.  a®6®c9  -  8  di2  =  (ab^cy-  (2  d4)3  {ab^^s  _  2  d^)  {a%^c^  -i-  2  abHH^  4-  4  d®). 

18.  X®«  —  y-3e  =  (xc)3  _  {y-y  =  (x«  —  y-«)  (x2e  4-  a;«y-e  4.  y-2e). 

19.  c®«4-27d9*  =  (c2e)3  4.  {Sd^y  =±  (c2e  4-  3d®=^)  (c^e  —  3c2ed®^  4-  9d®*). 
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1.  +  6a;  +  c  [x  —  n _ '  - 

x^  —  iix  X  +  (n  +  6) 

(n  +  6)  X  +  c 
{n  b)  X  —  —  nb 

nb  +  c,.  remainder 


2.  x^  +  ax^  +  6x  +  c |x  —  n _ 

x^  —  nx^  x^  +  (?i  +  g)  X  +  (n^  +  na  +  6) 

(n  +  a)  x^ 

(n  +  a)x^  —  (n^  +  na)  x 

+  (n^  +  na  +  6)  ic 
+  (n^  +  na  +  &)  x  —  —  n^g  —  nb 

n®  +  n^a  +  nb  +  c,  remainder 


3.  x^  —  X  —  8  =  27  —  3  —  8  =  16,  if  3  is  put  for  x. 

16,  remainder. 

4.  1  +  0  +  0— 1+  6 1  —  2  By  synthetic  division 

—  2  +  4  —  8  +  18 

1—  2  +  4  —  9  +  24  24,  remainder. 

6.  1+0-3  +  2[  +  1 

1+1-2  0, 

x^  —  3  X  +  2  =  (x  —  1)  (x2  +  X  —  2)  =  (x  —  l)^(x  +  2). 


6.  1  +  0-  4  +  3 1  +  1 
-+  1  +  1  -  3 
1+1-3  0 

x^  —  4  X  +  3  =  (x  —  1)  (x^  +  X  —  3). 


7.  1  +  0  +  2  +  3|-  1 

-1+1-3 
1-1  +  3  0 

•.  x^  +  2x  +  3=  (x+ 1)  (x^  — X  +  3). 

8.  1  +  0  -  1  -  6|+  2 

+2+4+6 
1+2+3  0 

'.  x^  —  X  —  6  =  (x  —  2)  (x^  +  2  X  +  3) . 

9.  1  +  0  -  1  +  6|-  2 
-2+4-6 
1-2  +  3  0 

'.  x^  —  X  +  6  =  (x  +  2)  (x^  —  2  X  +  3) . 


10.  1  +  0  -  11  +  6|  +  3 
+  3+  9-6 

1+3-2  0 

x^— llx  +  6=  (x— 3)(x2  +  3x— 2). 

11.  1  +  0-11  -  6|-  3 

-  3  +  9  +  6 
1_  3_  2  0 

.-.  x^— llx— 6=  (x+3)(x2— 3x— 2). 

12.  1  +  0-14-8 1  +  4 

+  4+16+8 
1+4+2  0 

.'.  x^— 14x— 8=  (x— 4)(x2  +  4x+2). 
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13.  1  +  0  -  27  -  10  [  -  5 

^5  +  25+10 
1_  5_  2  0 

—  27 x  —  10 

=  {x+  6)  (x2  -  6x-  2). 

14.  1  +  3  +  3  +  2[-  2 

_  2  -  2  -  2 
1+1+1  0 

x^  +  3x2  +  3x  +  2 
=  (x  +  2)  (x2  +  X  +  1). 

15.  1  +  4  +  5  +  2[-  1 

-  1  -  3  -  2 

1+3+2  0 

x^  +  4x2  +  .5x  +  2 

=  (x  +  1)  (x2  +  3  X  +  2) 

=  (x  +  1)  (x  +  1)  (x  +  2). 

16.  1-  6  +  11  _  0|+  1 

+  1  —  5  +  0 
1-5+  6  0 

—  6x2  +  11  X  —  6 

=  (x  —  1)  (x2  —  5  X  +  0) 

=  (X  —  1)  (x  —  2)  (x  —  3). 

17.  1  +  0-  11  +  2  +  12|-  1 

-  1  +  1  +  10-12 
1-1-10+12  0 
1  -  1  -  10  +  12  I  +  3 

+  3  +  6-12 
1  +  2-4  0 


X'i  —  11  x2  +  2x  +  12 

=  (x  +  1)  (x^  —  x2  —  10  X  +  12) 
=  (x  +  l)(x—  3)(x2  +  2x  —  4). 

18.  4+0  +  0-3  -  1|  +  1 


=  (x  —  I)(4x3  +  4x2  +  4x  +  l). 

19.  1  +  0  -  5a2  +  2  1  +  2  0, 

+  2  ff  +  4  a2  —  2 

1  +  2  a  —  rt2  0 

x^  —  5  a'^x  +  2 

=  (x  —  2  tt)  (x2  +  2  ax  —  a2) . 

20.  1  +  0  —  7  m2  —  6  7n^  p— 

—  VI  +  7^2  -|-  (5  ni^ 

1  —  VI  —  6  7?i2  0 

x^  —  7  7n"x  —  V)77i^ 

=  (x  +  7n)  (x2  —  VIX  —  6  771^) 

=  (x  +  77l)  (x  —  3  77l)  (x  +  2  7)l) . 

21 .  1  -  2  71  -  5  7i2  +  6  n3 1 

+  71  —  n2  —  6  71^ 

1  —  71  —  6  n2  0 

X^  —  2  77x2  _  5  ^  0  ^^3 

=  (x  —  7l)  (x2  —  77X  —  0  772) 

=  (x  —  77)  (x  —  3  77)  (x  +  2  n) . 
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1.  X^  +  1  =  (x  +  1)  (x"^  —  X^  +  x2  —  X  +  1). 

2.  x^  +  7/^  =  (x  +  y)  (x^  —  x^y  +  x^y‘^  —  xy^  +  y*). 

3.  x^  —  =  (x  —  y)  (x6  +  X^T/  +  X"*  7/2  +  X'2^^  +  x2y4  4.  xy^  4.  ^6)^ 

4.  X’^  +  1  =  (X  +  1)  (X®  —  X^  +  X^  —  x3  +  x2  —  X  +  1). 

5.  x^  —  32  =  (x  —  2)  (x^  +  2x®  +  4x2  +  8x  +  16). 

6.  3125  _  =  (5  -  c)  (625  +  125  c  +  25  c2  +  5  +  c^). 

7.  c^-  128  =  (c  -  2)(c6  +  2c5  +  4c4  +  8c8  +  16c2  +  32  c  +  64). 

8.  O'  —  X^^  =  (c  —  x2)  (c®  +  C''’x2  +  C^X^  +  C%®  +  c2x®  +  CX^*^  +  Xl2)^ 

9.  X^O  +  ^5  _  ^3.2  4_  ^)(x8  _  x^y  +  X^7/2  —  x2//3  +  y^). 

10.  1  +  =  (1  -i-cd^)  (1  —  ccZ2  +  —  c^d^'^  +  c^d^^). 

11.  ci4  +  128  =  (c2  +  2)  (ci2  _  2  6-10  +  4  c-s  -  8  c^  +  10  -  32  c2  +  64). 

12.  x^®  +  =  (x2  +  a^)  (x®  —  x^a^  +  x^a^  —  x^a^  +  a^2^^ 
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13.  —  32  =  {x  —  2  y^)  (x*  +  2  x^y"^  +  4  xhj'^  +  8  xy^  +  16  y^). 

14.  128  —  1  =  (2  X  —  1)  (64  x^  +  32  x^  +  16  x‘‘  +  8  x®  +  4  x^  +  2  x  +  1). 

15.  1024  -  243 x5  =  (4  -  3  x)  (256  +  192  x  +  144  x^  +  108  x^  +  81  x^). 
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1.  X^  —  X  =  X  (x^  —  1)  =  X  (x  +  1)  (x  —  1). 

2.  x^*^  —  x^  =  x^  (x^  —  1)  =  x^  (x^  +  1)  (x^  +  1)  (x  +  1)  (x  —  1). 

3.  X®  —  2  X^  +  1  =  (x^  —  1)2  =  (x2  +  1)2  (x  +  1)2  (x  —  1)2. 

4.  X®  —  8  x^  +  16  X  ==  X  (x2  —  4)2  =  X  (x  +  2)2  (x  —  2)2. 

5.  x4  -  10x2  +  9  =  (^.2  _  9)  (a.2  _  i)  ^  +  3)  (x  -  3)  (x  +  1)  (x  -  1). 

6.  x4  -  13x2  +  36  =  (x2  -  9)  (x2  -  4)  =  (x  +  3)  (x  -  3)  (x  +  2)  (x  -  2). 

7.  18  a2x2  —  24  a^x  —  10  a2  =  2  a2  (9  x2  —  12  x  —  5)  =  2  a2  (.3  x  —  5) (3  x  +  1) . 


9.  16x4  ^  8x2  -  3  =  (4^.2  4_  3)  (4^2  _  i)  =  (4x2  +  3)  (2x  +  1)  (2x  -  1). 

10.  —  a  +  aV)  —  6  =  a (^2  —  1)  +  5  (a2  —  1)  =  (a  +  h)  {a  +  1)  (a  —  1). 

11.  3x4-15x2  +  12=z3(x2-4)(x2-l) 

=  3(x  +  2)(x- 2)(x  +  l)(x- 1).  . 

12.  12  a  —  39  —  51  ay^  =  3  a  (4  —  13  y  —  17  ?/2)  =  3  a  (4  —  17  y)  (1  +  y). 

13.  x4  —  3  X®  +  4 x2  —  12 X  =  x^  (x  —  3)  +  4 X  (x  —  3)  =  X  (x2  4-  4)  (x  —  3). 

14.  2  +  3  a%  -  8  a6  -  12  6  =  a^b  (2  a  +  3)  -  4  b  (2  a  +  3) 

=  b{a+  2)  {a-2){2a  +  3). 

15.  4a2  _  0^4  4,  81  +  10  a‘^x  —  36  a  —  25x2  =  (2  a  —  9)2  —  (a2  —  5x)2 

=  (2  a  —  9  +  a2  —  5  x)  (2  a  —  9  —  a2  _j_  ^x). 

16.  12 cd3  -  6 a'‘^x  -  a6  +  4c2  +  9d^-dx^  =  (2c  +3#)2_  (a^  +  3x)2 

=  (2  c  +  3 +  3  x)  (2  c  +  3 d®  —  —  3 x). 

17.  X®  +  1  =  (x2  +  1)  (x'*  —  x2  +  1). 

18.  ^s_^  =  ^(^.  +  |)(^  +  |)(^_ 

19.  x’^®  —  =  (x®  +  y^)  (x^  —  y^) 

=  {x  +  y){x—y){x^+ x^y  +  x^y^ + xy^  +  y*)  (x^ — x^y + x^y^ — xy^  +  ?/^) . 

20.  X^  —  X2  =  X2  (X  +  1)  (X  —  1)  (x2  +  X  +  1)  (x2  —  X  +  1). 

21 .  xl2  4.  ^12  _  ^3.4  4.  (^x^  _  4.  2/8) . 

22.  X^2  _  2/12  _  ^3.6  4_  2/6)  (x®  —  2/®) 

=  (x®  +  ?/®)  (x®  +  y^)  (x®  —  y^) 

=  (x2+?/2)  (x4_x2?/2  4-2/4)  (x  +  ^)  (x^—xy  +  y^)  (x—y)  {x^+xy+y^). 

23.  xi2  _  64  =  (X®  -  8)  (X®  +  8) 

=  (x2  —  2)  (x^  +  2  x2  +  4)  (x2  4-  2)  (x^  —  2  x2  4-  4). 

24.  xi®  4-  X?/®  =  x{x  +  y)  {x^  —  xy  +  y^)  (x®  —  xhj^  4-  2/®). 

25.  xi2  _  8  =  (x4  -  2)  (x®  +  2x^  +  4). 

26.  x'‘  —  ^1®  =  (x2  4-  y^)  (x  4-  2/^)  (x  —  i/'*)- 
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27.  64  -  4  =  4  (16  -  1) 

=  4  (2  x2  +  1)  (2  —  1)  (2  x2  4-  2  X  +  1)  (2  —  2  X  +  1). 

28.  x^^  +  64  ^12  —  4  ^4^  ^^.8  _  4  3.4^4  4.  ][0  ^8^ 

=  (x^  +  2  ?/2 _|_  2 xy)  (x^  +  2  if‘  —  2xy)(x^  +  2x^2/+  2x2^2  +  4x^^  +  4 
(x^  —  2  x^y  +  2  x^y^  —  4  x?/^  +  4 

29.  32  x^°  +  =  (2  x^  +  y’^)  (16  x^  —  8  x®^^  4,  4x%^  —  2  x^^®  +  y®). 

30.  xi®  —  ^1®  =  (x®  +  y^)  {x'^  +  2/^)  {x^  +  2/“)  (ic  +  2/)  (x  —  2/). 

31.  16x1®  -  1  =  (4x®  +  l)(2x4  +  l)(2x4  -1) 

=  (2x4 +  2x2  +  1)  (2x4 -2x2  4.1)  (2x4  +  1)  (2x4-1). 

32.  5-4a:  _  1  =  (5-2x  4.  1)  (5-2a:  _  1)  =  (5-2^:  +  1)  (5-x  4.  1)  (5-0;  _  1). 

33.  10  -  10  ci4#  =  10  (1  -  Ci4d4)  =  10  (1  +  cH‘^)  (1  -  cU^). 

34.  2cd  —  —  64  =  {c  —  d){d  —  c). 

36.  x4  —  9  x2  —  X  +  3  =  (x  —  3)  (x®  +  3  x^  —  1). 

36.  x4  —  7  x2^2  4_  gl  ^4  _  ^^2  4.  9  ^2  4.  5  ^^2  4.  9  ^2  _  5 

37.  4c4  +  20c®c?-  Ilc2d2  =  c2(2c  +  lld)(2c-  d). 

38.  a®  —  a®  +  a  —  1  =  a®  —  1)  +  (a  —  1)  =  (a4  +  ^3  4. 

39.  —  a*  —  4-  a  =  {a  —  1)  —  a  {a  4-  1)  {a  —  1)  =  a(a®— a— 1)  (a  —  1). 

40.  6d4-5cd  -  10c2  =  5(d  -  2c)  (d  +  c). 

41.  1  -  3  +  8  -  12  [2 
+  2-2  +  12 
1-1+6  0 

X®  —  3x2  +  8x  —  12  =  (^x—  2)  (x2  —X  +  6). 

42.  121x4  —  476x2^2  4.  199  yi  —  (iix2—  10^2  4,  16x^)(llx2—  10?/2  _  IQxy). 

43.  x4  —  x2  +  12  xy  —  SQy‘^  =  (x2  +  x  —  6  y)  (x2  —  x  +  6  ^) . 

44.  ?/4  —  18^2  4.  81  —  16x4  —  24x2y®  —  9^®  =  (?/2  —  9)2  —  (4x2  +  3  ^®)2 

=  (y2  _  9  4.  4x^  +  3^3)  (^2  _  9  _  4^2  -3^3), 

45.  -  1024  =  k^  {h  -  4)  {h^  +  4  /i®  +  16  +  64  /i  +  256). 

46.  X®-  83x®  +  289x1  =x®(l-  17x2  +  7x)  (1-17x2-  7x). 

47.  x"^  —  y'^  —  X  —  y  =  {x  4-  y)  {x  —  y  —  1). 

48.  289-  100  a2  _  52  _  29^5  =  (17  +  10  a  +  5)  (17  -  10  a  -  6). 

49.  625  a®  - 169  #  +  78  cd^  -  9  c2  =  (25  a4  +  13  d2  -  3  c)  (25  a4  -  13  d2  +  3  c). 

50.  X®”  —  125 ^3*^  =  (x^  —  6y^^)  (x2w  +  5x”?/2«  +  25y4n)_ 

51.  4x4  -  37x2  4.  9  ^  (x  +  3)(x-  3)(2x  +  l)(2x-  1). 

52.  256  -  16 fc4  +  8  h4k^  -  /i4  =  (16  +  4  A:2  -  h^)  (16  -  4k4  4- 14). 

53.  x4  +  4  =  x4  +  4  x2  +  4  —  4  x2  =  (x2  +  2  +  2  x)  (x2  +  2  —  2  x). 

54.  xi2  _  729  =  (X®  -  27)  (x®  +  27) 

=  (x2  -  3)  (x4  +  3x2  +9)  (x2  +  3)  (x4  -  3x2  4.  9)^ 

55.  a4^  +  3  +  64  =  a4^  +  ®  +  16a2^  +  4  +  64  —  16a2^  +  4 

=  (a2a:  +  4  +  8  +  4a*  +  2)  (tt2*  +  4  +  8  —  4a*+2). 

56.  a4  4.  225  a-4  -  39  =  a4  -  30  +  225  a-4  -  9 

=  (a2  _  15  a- 2  +  3)  {o4  -  15  a-  2  _  3). 


TEACHERS’  EDITION 


247 


57.  -  6x2  +  12a:  -  8  =  (X  -  2)3. 

58.  a2-  9d2_  8a5  +  Gcd-  c2  +  1662  =  (a  -  46)2  _  (Sd-c)^ 

=  (a— 46  +  3(Z  —  c)(a— 4  6  —  3cZ  +  c). 

59.  4^-6-  20A-3A;  +  25k‘^  -  G  ab-^  -  9  -  b-^ 

=  (2  /i-  3  _  5  A:)2  _  (3  a  +  6-  2)2 
=  (2^-3-  +  3a  +  6-2)  {2h-^-  bk-Sa-b-'^). 

60.  x2«  —  2x«  —  15  =  (x«  —  5)  (x«  +  3). 

61.  a3  4-  a  +  63  4  6  =  a3  +  63  4  a  +  6  =  (a  +  6)  (a2  —  a6  +  62  4  1). 

62.  x2«  —  12x«  4  36  =  (x«  —  6)2. 

63.  25x2<^  4  50 x^  -  39  =  (5x‘^  4  13)  (5x‘^  -  3). 

64.  128  -  x28  =  (2  -  x4)  (64  4  32x4  4  10 xs  4  8x^2  4  4xi6  4  2x2o  4  ^24). 

65.  3  x2  4  10  X  —  8  =  (3  X  —  2)  (x  4  4). 

66.  a*"  —  a3  —  a2  4  1  =  a3  (a  4  1)  («  —  1)  —  («  4  1)  (<x  —  1) 

=  (a  4  1)  (ci  —  1)  —  1) 

=  (a  4  1)  (a  —  1)2  (a2  4  a  4  1). 

67.  x3  4  3x2  4  9x  4  27  =  (x  4  3)  ^^,2  9). 

68.  x3  -  6  x2  4  12  X  -  7  1=  x3  -  6  x2  4  12  X  -  8  4  1  =  -  2)3  4  1] 

=  (X  -  2  4  1)  [(X  -  2)2  _  (X  -  2)  4  1] 

=  (x  —  1)  (x2  —  5x4  7). 

69.  4  x4  -  25  ^6  4  10  -  12  x2  4  8 

=  (4x4  _  12x2  4  9)  -  (25  -  10^3  1) 

=  (2x2  4  5?/3_  4)  (2x2  _  5^/_  2). 

70.  e2a;— 2  4  6-2  35  =  (e^— e-^)2. 

71.  6235  —  5  4  66-235  =  (e^  —  3  6-35)  (go:  _  2  6-35). 

72.  3x2«  4  5x«  —  28  =  (3x“  —  7)  (x«  4  4). 

73.  6335  _  2  635—  24  6-35  =  e-a;(g2a:^_  4)  (e2x_  Q)  or  {e^  4  46-35)  (6235  —  6). 

74.  6e235  _  5e-  235  _  13  =  (2ea5—  6e-^)  (36^5  4  e-35). 

75.  140  -  7y2  4  6y3(-3y 

—  Sy  9  y^  —  6?/3 

1  —  3?/42^2  0 

.-.  x3  — 7  x?/246?/3=r(x43y)(x2  — 3x?/42y2)  — (3.^  32/)(x— 2?/)(x  — ?/). 

76.  6335  4.  e2a:  ^  gx  4.  1  —  (gx  4.  1)  (g2x  4.  1). 

77.  a4x-2  _  10  4  25a2-4*  z::  (a235-i_  5 ai- 235)2. 

78.  e335  _  c-335  4  3g-a:  _  3ex  —  (ex_  g-x)3. 

79.  e35H  3  4.  gx  +  2  _  g3-x  _  g2-x  —  (g  4.  1)  (gX+2  _  g2-x)  qF 
62-x(g  4  1)  (gx  4  1)  (gx  _  1). 

80.  Let  X  =  —  y  and  the  expression  becomes  zero. 

Let  X  =  —  z  and  the  expression  becomes  zero. 

Let  y  ——  z  and  the  expression  becomes  zero. 

(x  +  y){x  +  z)  {y  +  z)  =  x^2  4.  xz^  4  x^y  4  x^z  4  yz^  4  2/^2:  +  2  xyz. 
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81.  Let  a  =  —b  and  the  expression  becomes  zero. 

Let  a  =  c  and  the  expression  becomes  zero. 

Let  b  =  —  c  and  the  expression  becomes  zero. 

Let  a  =  b  —  c  and  the  expression  becomes  zero. 

.-.  {a  b){c  —  a)  {b  +  c)  {a  —  b  +  c)  =  ab^  —  a%  +  ac^  —  a^c  +  bc^  —  b^c. 
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11.  a-2^  —  +  16  =  0. 

(jjx  _  4)2  ^  0. 

Then  cc*  =  4. 


1.  x2  -  25  =  0. 

(X  +  5)  (x  -  5)  =  0. 

X  =  5  or  —  5. 

2.  x^  +  10  =  7  X. 

(X  -  2)  (X  -  5)  =  0. 

X  =  2  or  5. 

3.  ,f^-9y  =  0. 

y  (?/  -  =  0. 

y  =  0  or  0, 

4.  —  ra  —  30  =  0. 

(r  —  6  a)  (r  +  5  a)  =  0. 

r  =  6  a  or  —  5  a. 

5.  423-362  =  0. 

2  (2  +  3)  (2  —  3)  =  0. 

2  =  0,  3,  or  —  3. 

6.  X'*  —  5x2  +  4  —  0. 
(x  +  1)  (x  —  1)  (x  +  2)  (x  —  2)  =  0. 

X  =  —  1,  1,  —  2,  or  2. 

7.  -  13 +  36  ^2  =  0. 

^2  +  3)  (^  -  3)  (^  +  2)  (i  -  2)  =  0. 

t  =  0,  —  3,  3,  2,  or  —  2. 

8.  3  x2  —  x6  —  2  62  =  0. 

(3x  +  2  6)(x-  6)  =:  0. 

26  , 

.-.  X  = - or  6. 

3 

9.  x3  —  2  x2  —  X  +  2  =3  0. 

(x  —  2)  (x  +  1)  (x  —  1)  =  0. 

X  =  2,  —  1,  or  1. 

10.  x2*— 2x^+1  =  0. 

(x^  -  1)2  =  0. 

X*  =  1. 

X  =  1. 


X  =  2. 

12.  x3  +.  5  x2  -  18  X  -  72  =  0. 

1  +  5-18-  72 1  +  4  _ 

+  4  +  36+72 
1  +  9+18  0 

(x  —  4)  (x  +  3)  (x  +  6)  =  0. 

/.  X  =  4,  —  3,  or  —  6. 

13.  x4+ 3x3- 8x2- 12x  + 16  =  0. 
1  +  3-  8-12+16 1-  4 

-4  +  4  +  16-16 
1  -  1  -  4  +  4  0 

l-l-4  +  4|^ 

+2+2-4 
1+1-2  0 

(x  +  4)  (x  —  2)  (x  +  2)  (x  —  1)  =  0. 
X  =  —  4,  +  2,  —  2,  or  1. 

14.  x3  —  2  ax2  —  5  a^x  +  6  a3  —  o, 

1  —  2 a  —  5 a2  6 a3 [3a 
+  3  ft  +  3  a2  —  6  gg 
1  +  ft  —  2  ft2  0 

.-.  (x  —  3  ft)  (x  +  2  ft)  (x  —  ft)  =  0. 
.-.  X  =  3  ft,  —  2  ft,  or  ft. 

15.  x3  —  9  x^ft  —  x3  +  9  ftx2  =  0. 
x2  (x  —  9  ft)  (x  +  1)  (x  —  1)  =  0. 

.-.  X  =  0,  9  ft,  —  1,  or  1. 

16.  x3  +  5x2c  —  16xc2  —  80c3  =  0. 
(x  —  4  c)  (x  +  4  c)  (x  +  5  c)  =  0. 
.-.  X  =  4  c,  —  4  c,  or  —  5  c. 
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17.  Let 
Then 
Therefore 
Whence 


X  =  the  less  part. 

272  —  X  =  the  greater  part. 
272  —  X  ■=  x‘-^. 

{X  -  16)  (x  +  17)  =  0, 


or  X  =  16,  —  17.  —  17  is  rejected. 

Therefore  16  and  256  are  the  required  parts. 


18.  Let  X  =  the  least  number. 

Then  the  next  greater  even  number  =  x  +  2,  and  the  greatest  number 
=  X  +  4. 

Therefore  2x2=x^  +  6x+8  +  104. 

Whence  x^  —  6x  —  112  =  0, 

or  (x  —  14)  (x  +  8)  =  0. 

Whence  x  =  14,  —  8.  —  8  is  rejected. 

Therefore  the  numbers  are  14,  16,  and  18. 


19.  Let 


X  =  the  number. 


Therefore 


or 


x+4g)  =  20.2, 

x^  —  20.2  X  +  4  =  0. 


Factoring,  (x  —  20)  (x  —  .2)  =  0. 
Whence  x  =  20,  .2. 

Therefore  the  number  is  20  or  .2. 


20.  Let 

Then 

Therefore 


b  —  the  number  of  days  B  requires. 

6  +  2  =  the  number  of  days  A  requires. 

-  =  the  portion  of  the  work  B  does  in  one  day, 
b 


and  - =  the  portion  of  the  work  A  does  in  one  day. 

6  +  2 

Therefore  -  4 - ^ —  =  —  • 

6  6  +  2  15 

Whence  4  6^  —  7  6  —  15  =  0. 

Factoring,  (6— 3)  (4  6  +  5)=  0. 

Then  6  =  3,  —  |  is  impossible. 

Therefore  A  and  B  require  5  days  and  3  days  respectively. 


21.  Let 

Then 

Therefore 


X  =  the  shorter  leg. 
X  +  8  =  the  other  leg. 
x2  +  (X  +  8)2  =  1600, 
x2  +  8x-  768  =  0. 


Factoring,  (x  +  32)  (x  —  24)  =  0. 

Whence  x  =  —  32,  24.  —  32  is  impossible. 

Therefore  the  sides  are  40  ft.,  24  ft.,  and  32  ft. 
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22.  Let 
Then 

Then 


X  =  the  rate  of  the  slower  train. 
X  +  10  =  the  rate  of  the  other  train., 
240  240 


+  2. 


X  X  +  10 
Whence  x^  +  lOx  —  1200  =  0. 

Factoring,  (x  +  40)  (x  —  30)  =  0. 

Whence  x  =  —  40,  30.  —  40  is  impossible. 

Therefore  the  two  rates  are  30  mi.  and  40  mi.  per  hour. 

23.  Let  a  =  the  altitude  in  feet. 

Then  the  bases  are  a  +  2  and  a  +  8  respectively. 

(tt  -f  2)  +  (a  +  8) 


Therefore  a 


=  126. 


Whence  +  5  a  —  126  =  0. 

Factoring,  (a  —  9)  (a  +  14)  =  0. 

Whence  a  =  9,  —  14.  —  14  is  impossible. 

Therefore  the  altitude  is  9  ft.  and  the  bases  are  11  ft.  and  17  ft. 


1. 


2. 


3. 


7. 
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28  =  22  .  7. 

56  =  23 . 7. 

84  =  22 . 3 . 7. 
35  =  5  -  7. 
H.C.F.  =  7. 

225  =  32 . 52. 

120  =  23 . 3 . 5. 
210  =  2  •  3 . 5  •  7. 
135  =  33 . 5. 
H.C.F.  =  3. 5  =  15. 


4.  816  =  24.3.17. 
1224  =  23-  32-  17. 
1360  =  24.  5.  17. 
4080  =  24. 5-  17.3. 

.-.  H.C.F.  =  23 . 17  =  136. 

5.  91  x4^3  —  13.7  x4g3. 
133x2y6  =  19. 7xV. 
34.3x31/2  z=  73  .  x3y2. 

.-.  H.C.F.  =  7x2?/2. 


198  =  2.32. 11. 

495  =  11.32.5. 

693  =  11 .  7 . 32. 
1155  =  11  •3. 7-5. 
H.C.F.  =  11.3  =  .33. 


6.  «2  _  g  ^  14  =  (a  -  2)  (a  -  7) 
a2  —  4  =  (a  —  2)  (a  +  2) 
5  a2  —  10  a  =  5  a  (a  —  2) . 

.-.  H.C.F.  =  a  -  2. 


x3  4-  27  ='(x  4-  3)  (x2  —  3x  +  9). 
2  x2  +  3  X  —  9  =  (x  4-  3)  (2  X  —  3) . 

5x3  ^  15^.2  =  5x2(x  +  3). 

.-.  H.C.F.  =  X  4-  3. 


2  x3  4-  8  X  =  2  X  (x2  4-  2  +  2  x)  (x2  +  2  —  2  x) . 

3  ax3  -f  6  otx  4-  6  ax^  =  3  ax  (x2  4-  2  4-  2  x) . 

3  ax'^  4-  12  ax3  =  3  ax3  (x2  +  2  +  2  x)  (x2  4-  2  —  2  x). 
.-.  H.C.F.  =  x(x2  4-  2x  4-  2). 
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9.  [{X  +  y)  {x  —  ?/)]3  =  {x  +  yf  (x  —  yf. 

X*  —  2  x^y‘^  +  ?/4  =  (x  +  yY  {x  —  yY. 

(x®  —  y^Y  +  vY  “  y)^  +  xy  y’^Y  —  xy-\-  y‘^Y' 

H.C.F.  =  (X  +  yY  {X  -yY  =  x^-2  x^y‘^  +  y^. 

10.  x^  4-  =  (x  +  ae)(x®  —  x^a^  +  x^  _  x^#®  +  —  xa^®  +  aP^). 

X“  —  a2  e  =  (x  +  a«)  (x  —  a«) . 
x^  —  3  xa«  —  4  a2e  =  (x  +  a«)  (x  —  4  a«). 

x3  4-  #6  =  (x  4-  a«)  (x2  —  xa«  4- 
.’.  H.C.E.  =  X  4-  a*- 

11.  oP^  4-  4  a^lP  =  a«  (a2e  4-  2  6^  4-  2  {aP^  +  2  6^  _  2 
(^2e  +  i52  ^  2  a&6  —  2  a«  +  i6^  =  alP  {aP^  +  26^  —  2a^IP). 

(^8  e  _  1 6  616  —  (ti2  e  4_  2  4_  2  a«62)  (a2  e  4-  2  6^ — 2  a«62)  (a2  e  ^  2  6^)  {a^^—2  6^) . 

.*.  H.C.E.  =  a2e  +  2 64  -  2  a^JP. 

12.  24  =  2®  •  3. 

30  =  2 . 3  ■  5. 

54  =  2  •  33. 

.-.  L.C.M.  =  23 . 33 . 5  =  1080. 

13.  105  =  3.5.7. 

140  =  22 . 5 . 7. 

245  =  5  .  72. 

.-.  L.C.M.  =  22 . 3  •  5  .  72  =  2940. 

14.  174  =  2 . 3 . 29. 

485  =  5 . 97. 

4611  =  3 . 29 . 53. 

5141  =  97 . 53. 

L.C.M.  =  2 . 3 . 29 . 5 . 97 . 53  =  4,472,670. 

16.  30ax2  =  2 . 3 . 5ax2. 

225  a^xy'^  =  32 . 52 .  oPxy‘^. 

IhaPx^y  =3 . 52  .  a'^x^y. 

.*.  L.C.M.  =  2 . 32 . 52a3x3?/2  :=  450a6x37/. 

16.  12  x2  4-  6  X  =  6  X  (2  X  4-  1) . 

12x3 -3x  =  3x(2x  4-  l)  (2x-  1). 

16  x4  4-  2  X  =  2  X  (2  X  4- 1)  (4  x2  —  2  X  4- 1) . 

L.C.M.  =  6x(2x4-  l)(2x-l)(4x2-  2x4- 1). 

'17.  a3_  8  53  2  6)((z2  4- 2a6  4-  462). 

4  62  - a2  =  (2  6  4- a)  (2  6- a). 
a36  +  4  a63  4-  2  dP\P  =  a6  (a2  4-  4  62  4-  2  a6) . 

.-.  L.C.M.  =  a6(2  6  4-  a)  (2  6  —  a)(a2  4-  462  4-  2a6). 

18.  x3  —  2  x2  —  5  X  4-  6  =  (x  4-  2)  (x  —  1)  (x  —  3). 

'  '  4  —  x2  (2  4-  x)  (2  —  x) . 
a  —  ax2  =  a  (1  4-  x)  (1  —  x) . 

.*.  L.C.M.  =  a(x  4-  1)  (ic  4-  2)  (X  -  3)  (2  -  x)  (x  -  1). 
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19.  +  4  +  16  =  (a2  +  4  +  2  a)  (a2  +  4  _  2  a). 

—  4  =  (a  +  2)(a  —  2). 

+  8  =  (a  +  2)  (a^  —  2  a  +  4). 

—  8  =  (a  —  2)  (a^  4-  2  a  +  4). 

L.C.M.  =  (a^  4-  2  a  +  4)  (a^  _  2  a  +  4)  (a  +  2)  (a  —  2). 

20.  —  2  a^x  +  ax^  =  x{x  +  2  a)  {x -■  a). 

2  4-  3  a^x  4-  =  a{x-\-2  a){x  +  a). 

4  —  a^x^  =  a^x^  {2  a  +  x){2a  —  x). 

L.C.M.  =  x^  {x  —  a){x  2a){2a  —  x)  (x  +  a). 

21.  —  3  4-  9  =  (m^  4-  3  4-  3  mn)  {m^  +  3  —  3  mn). 

+  3  7nn^  +  3  mP-n  —  m  {wP  +  3  +  3  mn) . 

3  yp  4-  nPn  —  3  mn^  =  n(3  —  3  mn). 

L.C.M.  =  mn  {m^  4-  3  4-  3  mn)  {m^  +  3  —  3  mn). 

22.  4-  e-2^  —  2  =  (e®  — 

q2x  =  {e^  +  e-^){e^  —  e-^). 

e2a:  _  3  4.  2  e-  2  3:  =  (gx  _  g-x)  (gx  _  2  g-  x) , 

.*.  L.C.M.  =  (e*—  e-^)2(e^  4-  e-^)(g*—  2e-^). 

23.  x^  —  2x2  —  2x  —  3  =  (x  —  3) (x2  4- X  4- 1). 

x^  —  27  =  (x  —  3)  (x2  4-  3 X  4-  9). 
x2  +  X  —  12  =  (x  —  3)  (x  +  4). 

L.C.M.  =  (X  -  3)  (X  +  4)  (x2  4-  X  4- 1)  (x2  4-  3x  4-  9). 

Pa^e  303 

.  18a3g2^3a  ^  3x-6_  3(x-2)  _  3 

24  4  c  x2  —  4  (x  +  2)  (x  —  2)  x  4-  2  * 

g  7a2_i4?)2  _  •  l{aP-2b‘^)  _  7 

+  a2^2  _  6  54  (a2  —  2  6^)  (^2  3  52^  4-  3  6^ 

^  xP  —  8  _  (x  —  2)  (x^  4-  2  X  4-  4)  _  x^  4-  2  X  4-  4 

’  (X  -  2)3  ~  (X  -  2)3  “  (X  -  2)2 

aj2a  _  g2  6  g6)  (a;a_  g?))  x“  —  C^ 

(x“  +  d>y^  (x®  +  c^)2  x“  4-  c^ 

g  (x^  —  c2)2  ^  (x  +  c)2  (x  —  c)2  _  X^  —  c^ 

x^  —  (x^  4-  c‘^)  (x  4-  c)  (x  —  c)  x^  4-  c^ 

^  2  xCe  —  128  _  2  (x«  4-  2)  (x^e  _  2  x*^  +  4)  (x«  —  2)  (x^e  4.  2 x«  4-  4) 
x2  e  —  4  .  (x®  +  2)  (x®  —  2) 

—  2x4«  4-  8x2e  4-  32. 

^  X6-1  ^  (X^  -  1)  (X^  +  X2  +  1)  ^ 

x^  4-  x^  4- 1  +  x^  4- 1 

g  3  x^  4-  2  X  —  21  _  (3  X  —  7)  (x  +  3)  _  x  +  3 

■  27x^-147x2  ~  3x2(3x-  7)(3x  +  7)  ~  9x3  4-  21x2' 
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10. 

x^  —  x2  4-  X  —  1 

(x  —  1)  (x3  4-  x2  4-  1) 

x^-  1 

(x2  4- 1)  (x  4- 1)  (x  —  1) 

11. 

c  c 

—  c  —  c 

—  2a  2a 

—  2a  2  a 

12. 

c  —  c 

_  —  c  c 

a  — 2c  2c  —  a 

-  a  —  2c  2c  —  a 

+  1 

(x2  +  1)  (x  +  1) 


13. 


2x  —  Sy 


—  2x  +  Sy 


3.  x^  —  6  2/2  —  xy  —  Sx^  +  6  y^  +  xy 
_  —2x4-32/ 

5x^  —  6y^  —  xy 
2x  —  Sy 


14. 

15. 

IG. 


—  S  x^  Q  y‘^  xy 

-3  -  3 


(c  —  a)  {b  —  a)  {a  —  c)  {a  —  b) 
x-y  y 


X 


{y  -x){z-  x)  (z  -y)  (x  -  y)  (x  -  z)  {y  -  z) 
X  —  3  x4'3 

- - —  5^  — - -  for  X  +  3  —  (x  —  3). 


x^ 


x  2  4-  X  —  5 


17.  -56  equal  respectively. 

,  „  4  3  .  4  ac  Sb  .  , 

18-  ~T  ’  ^  equal  respectively. 

ab  a^c  a^bc  a^bc 

3a4-6a  —  26  ,6a6  +  2  62  3a— 66  .  , 

19.  — : - ?  — —  equal  — — ,  -  _  ^  respectively. 


20. 

21. 


6  a 
2 


4  ab 
3 


6x  —  12  x2  —  2 X 
X  —  1  X 


equal 


12  ab 
X 


12  ab 

9 


x2  —  5  X  -p  6  x2  —  9 
x2  —  2x 


equal 


3x2  —  6x  3x2— 6x 
x2  4-  2  X  —  3 


respectively. 


(x  —  3)(x  -f  3)(x  —  2) 
respectively. 


(x  —  3)  (x  —  2)  (x  4-  3) 

22.  No.  The  subtraction  of  equal  numbers  from  both  numerator  and 
denominator  of  a  fraction  changes  the  value  of  the  fraction.  See  pages 
135-136. 

23.  No.  The  term  may  be  subtracted  from  each  member  of  the  equation, 
but  not  canceled.  Cancellation  means  division. 

X  3x_18a— (4  a— 4x)  — 27x_14a  — 23x 

r“ 


24. 

6  9 


25. 


36  36 

X— 3  3x2—2  x^— 8  _  21x^  — 63x2  — (ISx^  — 12x)  — (28x3  — 224) 


4  x2  14  x3  3  x^ 

-  25x3-  63x2  4-  12x  +  224 


84  x^ 


84  x^ 
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5-x  5  35-  7x- (5x-  20)  55-12x 

X  —  4  7  7(x  —  4)  7x  —  28 

4m^  8m  —  x_4m^  —  (3m  —  x}(x  —  3m)_x^  —  Gmx-}-13m^ 

x^— 9  7n^  X  +  3  771  x^  —  9  x^  —  9 

gg  X  —  3  3  _  (x  —  3)  (x  +  2)  —  3  (x  —  7) 

x^  —  9  X  +  14  x^  —  4  (x  —  2)  (x  —  7)  (x  +  2) 
x^  —  4x  +  15 


(X  -  2)  (X  -  7)  (X  +  2) 

gg  X  1  2  +  X  _  X  (x  —  2)  —  (x  —  2)2  —  X  (2  +  x) 

*x2  — 2x  X  x2— 4x  +  4  x(x  — 2)2 

_  —  x2  —  4 
X  (x  —  2)2 


30.  2- 


+ 


X  —  1  1  —  X 


2  + 


+ 


=  2  + 


31.  x2  +  X  +  1  — 


1  —  X  1—  X  1  —  X 

(x2  +  X  +  1)  (x  —  1)  —  X^  1 


X  —  1 


X  —  1 


1  —  X 


4  —  2  X 
1  X 


32.  x2 


X^  —  2  x2  (x2  +  X  +  1)  (x2  —  X  4-  1)  —  (x^  —  2  x2) 

x2  —  X  +  1  x2  —  X  +  1 

_  3x2  +  1 
x2  —  X  +  1 


33. 


2  x2  —  3  a2 

27x3-64 


2x  +  a 
9x2-  16a2 


_  (2  x2  —  3  a2)  (3  X  +  4  a)  —  (2  X  +  a)  (9  x2  +  12  ax  +  16  a2) 

(3  X  —  4  a)  (9x2  +  12  ax  +  16  a^)  (3  x  +  4  a) 

—  12  x3  —  53  a2x  —  25  ax^  —  28 
~  (27x3-64a3)(3x+  4  a) 

2  3  -2+3  1 

34, - r= - =  — — - 

(a  —  c)  (x  —  c)  (c  —  a)  (c  —  x)  (a  —  c)  (c  —  x)  (a  —  c)  (c  —  x) 

2x  — 4  3x  +  l  X  4  — 2x  3x  +  l  x 

35 _ I _ — - L - 

'9  -  x2  X  —  3  9  —  6x  +  x2  x2  —  9  x  —  3  x2  —  6x  +  9 

_  (4  —  2  x)  (x  —  3)  —  (3  X  +  1)  (x  +  3)  (x  —  3)  —  X  (x  +  3) 

”  (X  +  3)  (X  -  3)2 

_  —  3x3  —  4x2  +  34x— 3 

“  ~  (X  +  3)  (X  -  3)2 

2x  +  12c  3x— 7c 

36*  - —  —  - ■  ■  —  ■ 

6  x2  —  13  cx  —  5  c2  4  x2  +  4  cx  —  35  c2 

_  (2  X  +  12  c)  (2  X  +  7  c)  —  (3  X  —  7  c)  (3  X  +  c) 

(2  X  —  5  c)  (3  X  +  c)  (2  X  +  7  c) 

_  —  5  x2  +  56  cx  +  91  c2 

(2  X  —  5  c)  (3  X  +  c)  (2  X  +  7  c) 
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(g  -s){c-  s)  ^  (g  -  m)  (c  -  m) 

s{s  —  m)  ms  m{m  —  s) 

_  (s  —  a)  {c  —  s)m  +  ac{m  —  s)  s  {a  —  m)  (c  —  m) 


=  1. 


ms  {m  —  s) 


38. 


—  3  Sx  —  5 
—  a:  +  1  +  1  +  1 

_  (2x^— x2)(x4-1)(x2  +  ;c  +  1)  —  (x2— 3)(x  +  l)  +  (3x— 5)(x2+x4-1) 

(x^  —  X +  l)(x^  +  ic  +  l)(x +  1) 

_2x®  +  3x®  +  2x^  +  2x^  —  4x2  +  x— 2 
(x^  +  x^  +  1)  (x  +  1) 


g3  X  —  Q —  3  X 

39.  - 

e*  —  6“  ® 


g3x _  qSx  g6x  _ 


e2x^e2a;_l) 


43-1 

4(4-1) 


when  =  4. 


■,  c(c  —  c  -{-  d) 

40.  c{c  —  y)  d  —  {y  -{■  d)d  -ir  c  =  — - - - - 

=  c  —  d,  when  y  —  c  —  d. 


(c  —  (Z  +  (Z)  d 
c 


g  c_  x  +  2  X— 2 

h  d  x2  4-2x+4  x^  —  2x  +  4 

_  (x  +  2)  (x2  —  2  X  +  4)  —  (x  —  2)  (x^  +  2  X  +  4)  _  16 

(x^  —  2  X  +  4)  (x^  +  2  X  +  4)  x^  +  4  x2  -f  16 

when  g  =  x+2,  6  =  x2  +  2x  +  4,  c=:X  —  2,  and  cZ  =  x^  —  2  x  +  4. 


Page  305 

^  4x^0^  27  g^  _  6  c 
9g®  lOx^c  box 


/3  C2\  2  /9  C2x3\  2  /-  2  g3c2\3  (3  a2c)4 
\W  ^  \  4g2/  V  5x3  /  (10x3)2 

_9c4  16  g4  125x9  81g3c4__45^ 

“  4^  ’  81  c%6  ■  (_  8g9c6)  ’  lOOx®  ~  8c2x3' 

g  4  X«  —  2  2/®  4  X2  e  —  2/2  e  2  X^  +  2/« 

(2  X«  —  2/e)2  (2  X«  +  y«)2  3 

_  2  (2  X«  —  2/«)  (2  X«  4-  2/e)  (2  X®  —  2/e)  2  Xe  +  ye  ^  2 

(2  xe  —  yey2  (2  Jje  ^e^2  3  3 
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7. 


—  1 
—  1 


1- 


2  \x^  —  x^  +  1 

X®  +  1/  x^  +  X  +  1 

X^— 1  (x— I)(x2  +  x+l)(x+l)(x2  — x+1)  x^  — x^  +  l 


(x^+  l)(x2— 1) 
X^  —  X^  +  X  —  1 
(x2  +  1)2 
16 


(x2  +  l)(x^  — x^+l) 


x2  +  X  +  1 


8.  ( x^  —  2  X  +  4  — 


9. 


x^  —  4  x^  —  8  x^  —  4  x^  —  2  X®  —  8  X  +  16 
x+  2^  3  “  X  +  2  ’  ~3  “  3 

4a  +  6 


10. 


a^  —  (i  —  90  a®  +  9  a^ 

—  100  a^  +  10  a  2  a^x  +  3  ax 

_  (a  — 10)  (a +  9)  a(a  +  10)  ax(2a  +  3)_x 

(a  +  10)  (a  —  10)  a^  (a  +  9)  2  (2  a  +  3)  2 

/  13  a  \  a^  —  a  —  42  2  a^  —  12  a 

I  a  — 

ax  —  6  X 


a  +  6/  a^  —  36  ax  +  6  x 
a  (a— 7)  (a— 6)  (a +6)  x(a4-6) 


11. 


a  +  6 

^3  a4  _  75  I 

K  3a- 7  /\ 


(a  —  7)  (a  +  6)  2  a  (a^  —  6)  2  a- 


12 


a 


6a - 11U-2  +  —  + 


a^ 


IP 


a 


3  a2  (a  +  5)  (a  -  5)  (3  a  -  7)  (2  a  +  1) 
3a-  7 
3a4-15a3. 


a-' 


a 


(2a  +  l)(a+5) 


/4  c  15  c2 


12.  __ 

\a 


+  4  3- 


4  a  +  20  c 
2  a  +  5c 


a 


15c2\ 


(2a+5c)(2a— 3c)  2a— 5c 


a2 


2a+5c  (2a— 5c) (2 a  — 3c) 


=  1. 


13.  — (-  +  -)H- 
mx  \x  m, 


m^x^ 


1  m2  4-x2 
mx 


m2  —  x2  + 
m^x^ 


x‘ 


m 


Xam  +  ?nx\ 
cx  —  ax  / 

m^— m2x2  +  x^  m(a+x) 


mx  (m2  +  x2)  (Wl^  —  77l2ic2  ^4  J 


m^ 


x(c  —  a) 


14. 


_  a  +  X 
c  —  a 
x^  —  8 


x^  +  4x2  +  16  (x  —  2) 

x3-  8 


x2  —  4  A  .  (^  + 

-  2)2  \  x3  +  8  / 


x2  —  4 


X®  +  8 


16. 


(x2  +  4  +  2  x)  (x2  +  4  —  2  x)  (x  —  2)  (x  —  2)  (x  +  2)2 
2x2  4-5x  +  3  3  x2  +  3  ax  —  X— a  /c  +  2a+(2a+l  +  2c)x 

6x2  +  x  —  1  2x2  —  2cx  +  3x  —  3c  \ 


=  1. 


x2  +  X  +  ax  +  a 
(2x  +  3)(x  +  l)  (x  +  a)(3x— 1)  (c  — x)(2x  +  l) 


'*-2) 


(3x— l)(2x  +  l)  (x  — c)(2x  +  3)  (x  +  a)(x  +  l) 


=  -l. 
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16. 


-  5 


^2  x^V 


32x15 

/.lo 


,15x4 
16x8 


+  10 


''2  X8\3  /  c8  \2 


,15  X+ 


-lOl 


^2  X8\2  /  c8  \8 


,15x4 


8c5 


16x 

3c5  675x6 


+ 


10 .0/a2\8/ 62  \2  10.9.8/«2\7/ 62  \3 


v68/  \6a4, 


2-3 


/  62  Y 
68/  \6aV 


a 


20 


5  ai4  5  a®  5  a2 


630  3  625  4  ^20 


9  615 


2  5  2  5  c 

13.  For  1  -4-  -  we  may  write  -  -4-  -  ,  which  equals  -•  Similarly,  1  -4-  - 

a  c  a  ^  55  2  a 

=  -  -4-  -  =  - .  Hence  the  number  of  times  a  fraction  is  contained  in 

a  a  c 

the  number  1  is  the  reciprocal  of  the  fraction.  In  the  number  n  a  num¬ 
ber  will  be  contained  n  times  as  often  as  in  the  number  1.  Therefore 

c  a  na 

n-4--  =  nx-  =  — 
a  c  c 

^  c  ,  .  ,  .  .  ,  „  „  .  ad  6c  ad 

19.  For  -  -4 —  we  may  (using  the  principle  ot  §  28)  write - : - =  — - ; 

6  d  6d  6d  be 

that  is,  the  result  of  dividing  one  fraction  by  another  is  a  fraction 

whose  numerator  is  the  product  of  the  numerator  of  the  dividend  and 

the  denominator  of  the  divisor,  and  whose  denominator  is  the  product 

of  the  denominator  of  the  dividend  and  the  numerator  of  the  divisor. 

Hence  -  x-  =  ~  gives  in  abbreviated  form  the  e.ssentials,  the 

c  d  c  b  be 

reduction  of  divisor  and  dividend  to  similar  fractions  being  unnecessary 
except  for  the  purpose  of  explanation. 

71  146  52  9 

•9' 


8-^V  215  3 

20.  - - =  47 


2-i 

09  31.3^3^ 


31.31-1 


27  5 
1  _  335  4 
“  “  45 


21. 


40|  17^ 


7  365 


146. 

52  35 


8 


67 

18 


23. 


^+3 

X 

X2 


a  +  3  x2 


x^ 


X 


X 


a2  —  9  x2  a  —  3  X 


1  - 


24. 


m 

X 


4  m4 


x^ 


-  4 


X  —  m 
X 


x^ 


—  x^ 


4  m4  —  4  x4  4  (m8  -i-  in^x  +  mx^  +  x^) 


2  a  — 


a2  +  c2 


25. 


2  ac  —  a2  —  c2 


2-1 

C 


a  —  c 


—  c  —  a. 
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26. 


3-^ 

c 


3  c  —  a 


2  ac 


2  a 


(a  +  3  c)-^ 


27. 


2  ac 

4 

c - 

c 


-  6 


a‘^  —  6  ac  +  9  c^  3c  —  a 


c2-4 


c2  +  2  c  —  8 


1  2 _8  c 

^  c3  c^  (c  +  2)  (c  -  2) 


c^  +  2  c^ 


28. 


c  (c  +  4)  (c  —  2)  c  +  4 

/4  c  +  3  ay  6  c 

\  3  a  /  a  16  c2  —  30  ac  +  9  a2  3  a 


9  a- 


9  a2  —  12  ac  +  4  c^ 


(3a  +  2c)2 
3  a 

(2  c  —  3  a)  (8  c  —  3  a)  3  a  '  8  c  —  3  a 


9a2 


(3  a  —  2  c)2  6  ac  —  9  a2 


29.  1  + 


1  + 


1 


.  1,37 

l+_=l+-=- 

k  4  4 


30.  1- 


1  +  2 
2 


3  + 


3 +  11 


=  1 


2  58  _  57 


1__1  5 
2  9‘ 


115  115 


^  6 

O  j 


31. 


m-^  ^  inn  ^ 
mn 


mn 


+  mn  + 


32. 


m2  +  n2 
mn 

1 


1- 


in^  +  7i2  —  mn 

1  1 


mn 


1  -  - 
X 


1- 


X  —  I 
X 


1- 


X 


- 1 


=  1  —  X. 


33.  3- 


=  3  - 


1- 


34. 


6  + 


6x-ll-  - 

X 


1 - 

7  1 
TT 


X  —  1  X  —  1 


_=3-1:.15. 

4  H  27 


7-1 


•5  —  X 


3x 


6x2-llx-7 


x^ 


5  —  X 


^  11  5  x2-25 

2  +  -  +  - 
X  x2 

_  (3  X  -  7)  (2  X  +  1) 
X 

=  21  x2  —  9x^. 


X 


x^ 


(2x  +  l)(x  +  5) 


2x2  +  llx  +  5  ■  3x(x2-25) 
3  X  (x  —  5)  (x  +  5) 


5  —  X 
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1  - 


a252 


35. 


(a^  +  +  6^  —  a6  +  6^ 


+  62 


+  1 


(a^  +  62)2  (^2  _j.  ^  ^2  (J^2  _|.  52 


86. 


^  ?/ 

1  H - ! — 

X  y 


xy  +  +  x2 

xy 


yfly<2. 


xy 


+  ic2y2  ^  ^4  a;2  _  3.^  _j.  ^2 


y"  X 


37. 


.2 

1  X  —  a 

X 


X 


;2  —  a2  x2  —  a2  _  a;2  4-  x^  —  +  ax 


1  a  —  X  (x  +  a)  (x  —  a)  X  a  (a^  +  x^) 

a  +  x2 

_  a(x  —  a)  a(a^  +  x^) 

(x  +  a)  (x  —  a)  X  X  (a  +  aj) 


38. 


xy  +  1 

y 


_  op'  {aP  +  x2) 
x2  (a  +  x)2 


1 


xy  +  1  y2  +  1 


1 


X  + 


1 


_  y  (x  +  xyz  P-z)  y  xyz  +  x  +  2:  y  (x  +  xy2  +  z) 

yzp-l  xy'^z  +  xy  +  yz  +  1  —  1 


39. 


T 


1 


y  (xy2:  +  x  +  z) 
1  a2  4- 1 


=  1. 


1  + 


a 


4"  1  + 


2  a2 


1  + 


a  —  14-a  a4-l 

1  4-  a2  1  +  a2 


40. 


1  —  a 

(e^  —  —  (e*  4- 

flj2  4.  62  “  (gX  _  e-x)2  (gar  _|.  g-x)2 


— 


p3  X 


3 e*  4-  3 e-^  —  —  3 e*  —  3 e-*  — 


g2x  _  2  4-  g-2x  _|_  g2x  ^  2  4-  e-2a; 
—  6e*— 2e-3a;  Se^+e-^^ 


2 e2a^  4-  2  e-2=c 
-  3e4*-  1 


g2x  ^  g-2a- 


41. 


1  ^  X.  1 

,  if  a  =  - ,  and  0  =  -i - 

g5x  ^  gx  gx  gx 

The  fraction  continues  thus  : 

(a)  2  4- - 


2  + 


121 


24- 


169 


2  + 


225 
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26  8  _ 


-4  =  2.9760  +  . 


1 


1  _  7734 

r+Tffi  ~  10^* 

3.1416-  2.9760  +  =  .1655. 
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1.  See  pages  33,  43,  34,  44,  309, 

310,  30. 

2.  (a)  3  •  2  +  16  rz  24  -  2. 

(6)  (a  —  2  6)2  =  a2  _  4  ab  +  4  Jfi. 

(c)  4x  —  3  =  18. 

(d)  ? - ^  1  a;2  +  3x  =  4. 

^  '  a;  X  +  2 

(e)  X  —  5  =  X  +  5.  See  also 
pages  161  and  377. 

3.  See  pages  44-46. 

{a)  The  subtraction  axiom. 

(6)  Yes.  See  page  309,  §  123, 
Principle  I. 


1. 


6. 


8. 


m  —  2 


4.  (a)  x=  — 4.  (d)  X  =  0. 

(6)  None,  (e)  None.' 

(c)  x  =  c.  (/)x  =  — 2, 

5.  (a)  x=2.  (d)  x=0. 

(6)  x  =  3.  (e)  x=: +2  and  — 2. 

(c)  x  =  — 4.  (/)  None. 

5x  a  _  X 
~  6  ~  14* 

(1)  •  42,  10  X  —  7  a  —  3  X. 

X  =  a. 

2x  20  5x  ' 

(1).  20x,  30-  3x  =  28. 

/>*  —  2 
U/  — 

17 


7. 


(1) .  18  {m  -  3), 


m  —  S  18 

18  m  —  36  =  17  —  51. 

m  =—  15. 


9. 


2x  +  5  3(2x  +  l) 


=  34. 


(1) .  10  X, 


lOx  2x 

2  X  +  5  —  30  X  —  15  =  32  X. 


X  =—  4. 


10. 


5x-7  5/4-x 


6 


5  /4  -  X  _  \ 
2\  10  “/ 


15x-  22 


6 


(1) .  60, 


50x-  70-  60  +  15x  =  150x-  220. 

—  85x  =  —  90,  X  =  If. 


(1) 


(1) 


(1) 


(1) 
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* 


t*' 

I  Vr 


11. 


(1) 


1  — 8x  2(1  — 6x)_— 24x  +  l 
5  ~  24x-  3  “  15 

15 (8a:  -  1),  -  3  +  48x-  192x2  -  10  +  60x 

--  192x2  +  32x-  1. 
76x  =  12,  X  = 


(1) 


12. 


3x  —  9 


-  2 


3x 


(1) 


3x— 5  8  —  3x 

(3x  -  5)  (8  -  3x),  -  9x2  +  51 X  -  72  +  18x2  -  78x  +  80 

=  9x2-  30x  ^  25. 

3x  =  17,  X  =  i/-. 


13. 


(1)  •  a6cx, 


a  b  c  X 
hex  +  acx  —  abx  =  abc. 
{be  +  ae  —  ab)x  =  abe. 

X  = 


abc 


14. 


(1)  •  ab, 


be  ac  —  ab 
X  I  X  4-  m  _  ^ 

T  * 

a  b 

bx  ax  +  am  =  ab. 

(5  +  a)  X  =  ab  —  am. 

ab  —  am 


X  = 


15. 


-^-C2  = 

2d 


a  -\-b 
2dy  —  ( 


(1) .  2  cd, 


16. 


(1) 


c^y  —  2  c^d  =  4  d^y  —  2  c^d. 

(c2  —  4  d2)  ^  =  0. 

y  =  o. 

2x  —  Sb  2a  — Sx  9b  4a  „ 

- - 1_  _  _  - 5, 

a  b  a  b 

ab.,  2  6x  —  3  62  _  2  a2  +  3  ax  +  9  62  =  4  a2  —  5  ab. 

(2  6+  3  a)  X  =  6  a2  —  bob  —  Qb^. 
X  =  2  a  —  36. 


17. 


+ 


-3(6  +  3) 


(1) 


6  (a  —  x)  '  a  —  X  2  a6 
2  a6  (a  —  x),  6  a  +  2  a6  =  —  3  a6  +  3  6x  —  9  a  +  9  x. 

15  a  +  5a6  =  x(3  6  +  9). 

5a 


(1) 


(1) 


(1) 


(1) 


(1) 


=  X. 
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18. 


+ 


1  +  2?y 


4^2 


2^  +  1  ■  — 2^  +  1  1— 4  ^2 
(1)  .  (1  —  4  y^),  3  —  6^  +  14-4^  +  4?/2  =  4?/. 

•  — 2?/=  —  4,  ^  =  2. 


19. 


1- 


cz  —  z 


+ 


C  +  2 

C  4-  2! 


=  1. 


=  1. 


(2).c(^  +  l), 


C(2  +  l)  Z+1 
CZ  —  Z  CZ  =  CZ  +  c. 

(C  -  1)  2  =  C  -  c2. 
2  =—  C. 


20. 


36  + 9a;  a  —  2x 


9a  +  6x  2x  +  3a 
6  +  3x  —  a  +  2x 


=  2. 


=  2. 


(l).(2a;  +  3a), 


2x  +  3  a 
5x  —  a  +  6  =  4a;+6a. 
X  =  7  a  —  b. 


21. 


8 


2  —  6x 


27 


X  —  7  x2  —  6x  —  7  x  +  1 
(1)  -'(x-  7)(x  +  1),  8x  +  8  -  2  +  6x  =  27x-  189. 

-13x=-195,  x  =  15. 


22. 


X 


bx 


23. 


2  (a  +  6)  b  —  a  b^  — 

(1)  •  2  (6  +  a)  (6  —  a),  6x  —  ax  —  10  6  —  10  a  =  2  bx. 

(—  a  —  6)  X  =  10  6  +  10  a. 
X  =  —  10. 

2x  d/Qx  ^,/2  d\ 

- 1 - 10d)=  2cd( - ) . 

3  5\  c  /  \3  5c/ 

(1)  •  15  c,  10  cx  —  18  dx  +  30  cd^  —  20  c^d  —  6  cd^. 

(10  c  -  18  d)  X  =  20  cH  -  36  cd\ 

X  =  2  cd. 


24.  82:4  -  13  x  =  32  x  -  52.6. 

-45x  =  - 135.0. 

X  =  3. 

25.  .01(2x+  .205)- .0125  (1.5 X- .5)  =  .01955. 

(1)  .  10,000,  100  (2  X  +  .205)  -  125  (1.5  x  -  .5)  =  195.5. 

200x  +  20.5  -  187.5 X  +  62.5  ==  195.5. 

12.5x  =  112.5. 

X  =  9. 
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26. 


- -j"  ■  =  —  • 

X  —  .S3  a  2x  4  a 

- .22  a 

3 

100  ’  300  _  5 

lOOx  -  33a  200a:  -  66 a  ~  4a’ 

500  _  5 

200a: -66  a  “  4a' 

400  a  =  200  X  —  66  a. 
2.33  a  =  X. 


27. 

(1)  •  acx, 


1  3  c  —  3  a  1 

- 1 —  — - 1 - 1 - . 

ax  c  X  a  cx 

+  ax  =3  3  ac^  —  3  a^c  +  cx  +  a^. 

(a  —  c)  X  =  a^  —  3  a^c  +  3  ac^  —  c^. 

X  =  (a  —  c)2. 


(1) 


Page  313 

2.  Let  X  equal  the  number  of  minute  spaces  that  the  minute  hand 
travels  from  its  position  at  7  o’clock  until  it  overtakes  the  hour  hand. 
Obviously  the  minute  hand  travels  35  minute  spaces  more  than  the  hour 
hand. 

Then  x  =  (x  —  35)  12. 

Whence  x  =  38^2^. 


3.  Let  X  equal  the  number  of  minute  spaces  that  the  minute  hand 
travels  from  its  position  at  2  o’clock  until  it  is  in  the  required  position. 
For  the  first  of  the  required  positions  the  minute  hand  must  gain  10  min¬ 
ute  spaces  over  the  hour  hand ;  for  the  second  position  40  spaces. 

Then  x  =  (x  -  10)  12. 

Whence  x  =  lOif , 

and  X  —  {x  —  40)  12. 

Whence  x  =:  43^^. 


4.  Let  X  equal  the  number  of  minute  spaces  passed  over  by  the 
minute  hand  in  going  from  its  position  at  6  o’clock  to  the  required  posi¬ 
tion.  For  the  first  it  must  gain  40  spaces  and  for  the  second  20  spaces. 

Then  x  =  {x  —  40)  12. 

Whence  x  =  43y’y, 

and  X  =  (x  —  20)  12. 

Whence  x  =  21^^. 
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5.  Let  X  equal  the  number  of  minute  spaces  passed  over  by  the 
minute  hand  in  going  from  its  position  at  5  o’clock  to  the  required 
position.  Now  if  the  hands  are  at  right  angles, ^one  is  15  minute  spaces 
from  the  other.  For  the  first  position  the  minute  hand  must  gain  10 
spaces  and  for  the  second  40  spaces. 

Then  *  x  =  (x  —  10)  12. 

Whence  x  =  lOif, 

and  X  =  (x  —  40)  12. 

Whence  x  =  43j'^y. 

7.  Let  X  equal  the  number  of  days  from  April  28,  1909,  until  the 
next  conjunction. 

X  X 

Then,  as  in  Exercise  6,  - = - [-  1. 

225  365 

Whence  x  =  586  +  . 

Therefore  the  required  date  is  December  5,  1910. 


8.  Let  X  equal  the  number  of  days  from  opposition  to  opposition. 

X  X 


Then 


365  4332 


+  L 


Wbence  x  =  398  +  . 

Therefore  the  required  date  is  April  2,  1910. 


9.  Let  X  equal  the  number  of  hours  from  the  start  until  they  are 
again  together. 

Then  —  =  -  +  1. 

21  3 

Whence  x  =  15. 


10.  Reducing  2|,  3i,  and  4|  to  a  common  denominator  gives  , 

and 

The  L.C.M.  of  the  numerators  is  6600. 

The  L.C.M.  of  the  fractions  is  =  110. 

Hence  the  three  are  together  110  hours  after  the  start. 

11.  Yes,  15  -  21  =  6,  and  15  --  3  =  5.  Yes. 

12.  Yes;  Yes. 

11  10  22  L.C.M.  of  numerators  _  110 
4  ’  3  ’  5  ’  G.C.D.  of  denominators  1 

14.  Rule.  Divide  the  L.C.M.  of  the  numerators  by  the  G.C.D.  of 
the  denominators. 

L.C.M.  of  I,  I,  and  is  -2/-,  or  9|. 
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15.  Assuming  that  a  and  c  have  no  common  integral  factor  and  that  6 

CL  C  CLC 

and  d  have  none,  the  L.C.M.  of  -  and  -  =  —  =  ac. 

h  d  \ 

With  an  assumption  similar  to  the  preceding  one,  the  L.C.M.  of 

a  c  ,  e  ace 
- ,  - ,  and  —  =  —  =  ace. 
b  d  f  1 

16.  Let  X  equal  the  number  of  ounces  needed. 

56  70 


Then 

Whence 

17. 

Whence 


5a  +  X  100 

X  =  24. 

16  ■  410 

- h  X 

18 


100 


410  +  X  100 
6560  +  100  a:  =  7380  +  18  a:. 
X  =  10. 


18.  Let  m  equal  the  number  of  gallons  of  milk  and  w  the  number  of 


gallons  of  water. 
Then 


and 


m  +  ic  =  30, 
20  m 

16 


100 


(1) 

(2) 


Solving  (1)  and  (2), 
and 


30  100 

m  =  24, 
w  =  Q. 

19.  Let  X  equal  the  number  of  gallons  of  90%  alcohol. 

9  0  7.  I  9  5  .  1 0  09. 

Then  Tiyo  +  T(77 

a: +  10  100‘ 

Whence  x  =  15. 

20.  Let  e  equal  the  diameter  of  the  earth  in  miles,  and  m  the  diameter 
of  the  moon  in  miles. 

11  m 


Then 


e  = 


and  e  —  m  =  5760. 

Whence  e  =  7920, 

and  m  =  2160. 

21.  Let  s  equal  the  diameter  of  the  sun  in  miles,  and  e  the  diameter  of 
the  earth  in  miles. 

Then  s  =  3220  +  109  e, 

and  s  +  e  =  874,420. 

Whence  s  =  866,500, 

and  e  =  7920. 
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22.  Let  s  equal  the  sun’s  distance  from  the  earth  in  miles,  and  m  the 
moon’s  distance  from  the  earth  in  miles. 

Then  s  =  387|m, 

o  'yyi 

and  +  4984f . 

186000  186000  ^  ^ 

Whence  s  =  93,000,000, 

and  m  =  240,000. 


23.  Let  j  equal  the  diameter  of  Jupiter  in  miles,  and  e  equal  the 
diameter  of  the  earth  in  miles. 


Then 

and 

Whence 

and 


120  e 


J  +  e  =  94,320. 
j  =  86,400, 
e  =  7920. 


24.  Let  X  be  the  number  of  days  B  requires  to  finish  the  work. " 
Then  3  •  +  3  •  =  1. 

Whence  x  =  17. 


25.  Let  X  be  the 
together. 

Then 

Whence 


number  of  days  required  to  do  the  job,  when  all  work 

111  1 

-  H - 1 - = 

a  b  a  +  b  x 

a^b  +  ab'^ 

^  —  _ _  ^ 

Sab  + 


26.  Let  h  be  the 
pipes  are  open. 

Then 


number  of  hours  required  to  fill  the  cistern  when  both 

1  11 
2m  n  +  1  h 


3 


Whence 


2  mn  +  2m 
n  +  1  —  6  m 


27.  By  the  conditions  of  the  problem  the  numerator  2mn  +  2m  is  a 
positive  number.  Therefore,  if  6  m  is  less  than  w  +  1,  in  Problem  26  is 
positive.  This  would  mean  that  the  water  comes  in  faster  tham  it  goes  out. 

If  6  m  equals  n  +  1,  h  equals  a  fraction  whose  denominator  is  zero. 
This  would  mean  that  the  water  runs  out  as  fast  as  it  runs  in. 

If  6  m  is  greater  than  n  +  1,  h  equals  a  fraction  whose  denominator  is 
negative.  This  would  mean  that  more  water  could  run  out  than  runs  in. 


TEACHERS’  EDITION 


267 


28.  Here 


Whence 


1  111 
—  -|-  — —  —  —  .  — . 

2m  n  +  1  h  X 
3 

,  2  mn  +  2  m 

h  - - 

nx  -{■  X  +  6  rnx 


29.  Let  r  equal  the  length  of  the  radius  in  inches. 
Then  +  440  =  (r  +  7)2. 

Whence  r  =  6^. 


30.  Let  B  be  the  radius  of  the  earth  and  x  be  the  radius  of  the  hoop, 
both  in  feet. 

I 

Then  2  ttR  +  1  =  2  ttx. 

2  ttR  +  1  1 


Whence 


X  = 


2  TT 


R  + 


2  TT 


The  distance  from  the  earth  to  the  hoop  =  R  +  - R  =  —  feet,  or 

li^  inches.  ^ 


31.  Here  if  x  equals  radius  of  the  hoop  in  inches,  2  tt  -  3  +  12  =  2  ttx. 

0 

Whence  x  =  3  4 - 

TT 

0 

The  distance  of  the  hoop  from  the  pole  is  3  4 - 3  =  11^  inches. 


32.  Let  X  equal  the  rate  of  the  freight  in  miles  per  hour. 


Then 

Whence 


42  6  + 


a  ] 


X  = 


X  (  u  +  —  +  ^-^  + 
\  60 

25206  +  42  a 

61a  +  616 


a  \ 


33.  Let  X  be  the  required  weight  in  pounds.  Then  by  the  law  of  the 
lever  (see  page  168), 

3x  =  4-100. 

Whence  x  =  133^. 

Therefore  the  weight  is  133^  pounds. 

34.  Let  AR  be  the  beam  and  C  the  point  on  which  the  load  rests,  AC 
being  7  feet.  Then  A  may  be  regarded  as  the  fulcrum,  and  the  force 
downward  at  C  equal  to  the  upward  force  at  B.  Then,  if  x  is  the  pressure 
in  tons  on  R, 

^(7-3  =  AR-x, 

or  7  •  3  =  12  •  X. 

Whence  .  =  |,  the  pressure  on  R. 

Since  the  pressure  on  A  and  R  together  is  3  tons,  the  pressure  on  A 
alone  equals  3  tons  minus  |  tons,  or  |  tons. 
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35.  Let  the  load  on  the  shorter  and  on  the  longer  arms  be  3 1  and  2 1 
respectively,  and  let  x  be  the  required  distance. 

Then  x  -  8  {2 1  —  4)  12  =  S  •  S 1. 

Solving,  X  =  6. 

36.  Let  X  equal  the  pressure  in  pounds  on  the  support.  Then,  as  in 

the  solution  of  Problem  35,  we  have 

8  .  X  =  12 . 130. 

Whence  x  =  195. 

37.  (a)  100  pounds  on  each  support. 

(5)  The  support  3  feet  from  the  end  does  exactly  what  it  did  at  the 
end,  —  support  the  beam.  In  one  case  it  does  it  at  the  end  of  an  arm 
14  feet  long,  in  the  other  at  the  end  of  an  arm  11  feet  long. 

Let  X  equal  the  pressure  in  pounds  on  the  support. 

Then  llx  =  14.100. 

.-.  X  =  1273-\. 

38.  Solution  like  (6)  in  Problem  37.  Let  x  equal  the  weight  in  pounds 
on  the  support  which  is  4  feet  from  one  end. 

Then  12  •  x  =  16  •  150. 

X  =  200,  weight  on  one  support. 

300  —  200  =  100,  weight  on  the  other  support. 


1.  2x  +  y  =  8 


X 

0 

4 

2 

y 

8 

0 

4 

x  +  2y  = 

7  • 

X 

0 

7 

1 

y 

7 

2 

0 

3 

Page  318 


X  =  3,  2/  =  2. 
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X 

0 

6 

2 

?/ 

-6 

0 

-4 

3x  +  4y  = 

4 

X 

0 

4 

3 

4 

2/ 

1 

0 

-2 

X  =  4,  ?/  =  —  2. 


3.  x  +  2^  +  ll  =  0 


X 

0 

-11 

1 

_  1 1 

'2' 

0 

-6 

y  —  x  =  2 


X 

0 

-  2 

-  4 

y 

2 

0 

-  2 

X  =  —  5,  ?/  =  —  3. 


4.  X -f  2^  =  0 


X 

0 

4 

-2 

2/ 

0 

-2 

1 

+  2x  = 

3 

X 

0 

3 

2 

8 

2/ 

3 

8 

0 

_  13 

8' 

X  =  — 


3 

2? 


y 


3 

?• 
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6.  2  a:  +  4  2/  =  20 


X 

0 

10 

8 

V 

5 

0 

1 

2y  —  10=  —  a- 


X 

0 

10 

6 

V 

5 

0 

2 

Infinite  number  of  sets 
of  roots. 


7.  a:  +  2/  =  6 


X 

0 

5 

2 

5 

0 

3 

0a;  +  2/  +  2  =  0 


X 

0 

2 

4 

V 

-2 

-2 

-2 

a:  =  7,  y  =  —  2. 
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8.  0iC  +  2/  +  I  =  0 


X 

0 

5 

-2 

y 

-4 

-4 

-4 

0?/  +  2  —  X=:0 


X 

2 

2 

2 

y 

0 

-  5 

-3 

X  =  2,  y  =  —  4. 


9.  X  +  2/  =  4 


The  third  graph  passes  through  the  point  of  intersection  of  the  other  two. 


10.  X  —  y  =  b 


X 

0 

5 

7 

y 

-5 

0 

2 

3x  +  2  ^  =  5 


X 

0 

3 

5 

y 

5 

2 

-2 

-5 

2ic  4-  3y  =  0 


X 

0 

6 

-3 

y 

0 

-4 

2 

X  =  S,  y  =  —  2. 


The  third  graph  passes  through  the  point  of  intersection  of  the  other  two. 
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^  i  ^ 

11.  8x  -  4?y  =  12 


The  third  graph  passes  through  the 
X  =  .5,  y  =  —  2.().  point  of  intersection  of  the  other  two. 

12.  Yes.  A  linear  ecpmtion  obtained  by  adding  two  given  linear  eiiua- 
tions  or  by  subtracting  one  from  the  other  is  always  satisfied  by  the  set 
of  values  which  satisfies  the  given  equations  because  its  graph  passes 
through  the  point  of  intersection  of  the  graphs  of  the  given  equations. 

13.  .X  -  2  ?/  =  2 


An  infinite  number  of  sets  of  values  will  satisfy. 
The  three  graphs  are  identical. 

If  one  equation  is  obtained  from  another  by  multiplying  both  members 
of  the  given  equation  by  a  constant,  the  given  and  the  resulting  equations 
have  identical  graphs. 

14.  (0,  0). 

15.  Yes.  If  the  graphs  of  two  equations  are  parallel  lines,  the  system 
has  no  graphical  solution. 

16.  Y  es,  different  scales  could  have  been  used  011  the  two  axes.  The 

« 

lines,  however,  must  be  plotted  to  the  .same  scales  on  each  axi.s,  other¬ 
wise  the  point  of  intersection  would  have  no  meaning  related  to  the  two 
equations. 


X 

0 

2 

() 

y 

- 1 

0 

2 

3  X  —  6  y  =  () 


X 

0 

2 

4 

y 

- 1 

0 

1 

—  3  X  6  y  = 

—  () 

X 

0 

2 

-  2 

y 

- 1 

0 

-  2 

X 

0 

4 

2 

y 

-3 

0 

1 

4x  -f  3^  =  —  () 


X 

0 

8 

'2 

3 

y 

—  2 

0 

-  () 

X 

+  7// 

=  — 

18 

X 

0 

-4 

3 

y 

1  8 
'  V  ' 

-2 

-3 
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17.  (a)  y  =  c.  (b)  x  =  d. 

18.  ax  +  by  =  0. 


19.  (a)  Sx  —  y  =  C),  y  —  Sx  =  18. 

{b)  .3 X  —  4 2/  =  12,  ()X  —  Sy  =  24. 


20.  The  number  of  degrees  from  the  freezing  point  of  "water  to  its 
boiling  point  is  100  on  the  Centigrade  scale  and  212  —  32,  or  180,  on  the 
Fahrenheit.  Therefore  one  degree  on  the  Fahrenheit  scale  equals  | 
of  a  degree  on  the  Centigrade  scale.  To  get  a  reading  above  the  freezing 
point  on  the  Fahrenheit  scale  we  must  subtract  32  degrees  from  the 
given  reading,  while  on  the  Centigrade  scale  all  readings  are  made 
with  reference  to  the  freezing  X-)oint.  Hence,  if  C  is  degrees  Centigrade 
and  F  degrees  Fahrenheit,  C  =  |(F—  32). 


C  =  |(F-  32). 


Yes. 


c 

0 

50 

100 

F 

32 

122 

212 

21.  (a)  60°  C  =  140°  F.  (c)  -  20°  C  =  -  4°  F. 

(6)  150°  F  =  0.5.5°  C.  (d)  -30°F=-34°C. 


22.  -  40°  C  =  -  40°  F. 
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23.  First  distance  is  20 
rods. 

Second  distance  is 
44.8  rods. 

Third  distance  is  35.2 
rods. 

Distance  from  start¬ 
ing  point  is  76 
rods. 


Page  320 


1.  See  pages  203  and  458. 

2.  For  (a),  (5),  (c),  (e),  (/),  and  {y),  see 

pages  203-204. 

For  (d)  see  page  308. 

For  (h)  see  page  206. 

3.  (a)  A  straight  line. 

(b)  Two  or  more  straight  lines. 

(c)  Two  or  more  straight  lines. 

(d)  Two  or  more  identical  lines. 

(e)  Two  or  more  intersecting 

lines. 

(/)  One  straight  line. 

(gf)  Two  coincident  lines. 

(/i)  Two  parallel  lines. 

4.  ax  by  =  c. 

5.  ax  -{■  by  =  c, 
ax  by  =  d. 


6.  ax  by  =  c, 
kax  +  kby  =  kc. 

7.  2x+5y  =  S,  (1) 

x  —  lOy  —  9.  (2) 

(2) -2,  2x-20^  =  18.  (3) 

(l)-(3),  25  2/ =-10. 

Then  2/=  — |- 

Substituting  —  |  for  y  in  (2), 
a;  +  4  =  9. 

Whence  a;  =  5. 

8.  5x-  122/=-  38,  (1) 

3x  +  82/  =  0.  (2) 

(1) .2,  lOx-  24  2/ =-76.  (3) 

(2) .  3,  9x  +  242/  =  0.  (4) 

(3)  +  (4),  19x=-76. 

Whence  x=— 4. 

Substituting  —  4  for  x  in  (2), 

-  12  +  82/  =  0. 

Whence  '2/  =  §• 
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9. 

9t-2n  =  18, 

(1) 

20t-7  n  =  63. 

(2) 

(1)  •  7, 

63t-Un  =  126. 

(3) 

(2) .  2, 

40t-Un=  126. 

(4) 

(3)  -  (4), 

2St  =  0. 

Whence 

t  =  6. 

Substituting  0  for  t  in  (1), 

n  =  —  9. 

10. 

IDn  +  18  n  =  10, 

(1) 

9  m  +  12n  =-  15. 

(2) 

[(1) .  2  -  (2) .  3], 

—  5  tn  =  -j-  65. 

.*.  m  =  —  13. 

Substituting  —  13  for  m  in 

(2), 

-  117  +  12n  =-  15. 

Whence 

n  =  8|. 

11. 

3  X  —  2  2/  =  18, 

(1) 

5  X  —  8  2/  =  30. 

(2) 

(1)  •  4, 

12x  —  Sy  =  72. 

(3) 

(2) -(3),  -7x=-42. 

X  =  6. 

Substituting  0  for  x  in  (1),  18  —  2y  =  18. 

Whence  Z/  =  0. 


12.  3  r— 8s  =  13,  (1) 

r  +  6  s  =  0.  (2) 

From  (2),  r=— 0  8.  (3) 

Substituting  —6s  for  r  in  (1), 

—  18  8  —  8  8  =  13,  or  s  =  —  ^ . 

Substituting  —  I  for  s  in  (2),  r  =  3. 

13.  2{x+y)  +  3y  =  4,  2x  +  6y  =  4,  (1) 

or 

5  =  x  +  y,  X  +  2/  =  6.  (2) 


Substituting  6  —  x  for  y  from  (2)  in  (1), 

2x  +  25— 5x  =  4. 
Whence  x  =  7. 

Substituting  7  for  x  in  (2),  y  =  —2. 


14.  •  16x  + 7  =  152/,  (1) 

43.  4x  +  52/  =  0.  (2) 

Substituting - for  y  from  (2)  in  (1), 

^  16x  +  7=-12x.  (3) 

Whence  x  =  —  (4) 

Then  from  (2)  and  (4),  =  i- 
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15. 


From  (2), 


■  6  a:  +  —  —  12  ?/ =  0,  18x  —  36  y  +  14  =  0, 

3  or 

7?/  —  3x— 4  =  0;  7^  —  3x— 4  =  0. 

7^-4 


X  = 


72/  —  4 

Substituting -  for  x  m  (1), 

3 

42?/-  24  -  36?/  +  14  =  0. 


Whence 

Then  from  (3)  and  (5), 

.  ^  8  ?n  —  3  n 

16. 


6?/  =  10,  or  ?/  =  -. 

o 


X  = 


23 
9  ' 


+  6  ?i  =  —  9,  8  m  +  9  n  =  —  18, 

2  or 

4  ?n  —  1  =  3  ?i ;  4  ?n.  —  1  =  3  ?i. 

^  4  ??i  —  1 

From  (2),  n  = - . 

3 

4  Yfi  _  1 

Substituting - for  n  in  (1), 

3 

8  ??2  +  12  ??i  —  3  =  —  18. 

Whence  20 ??i  =  —  15,  or  rn  =  —  |. 

From  (3)  and  (5), 


n  — 


17. 


-+?/  =  - 7,  2x  +  3?/=-21, 
or 

6x-3?/  =  105;  5x-3?/  =  105. 


(1)  +  (2), 

7x 

Whence 

X 

From  (1)  and  (4), 

y 

18. 

4  2  12 

(1) 

r  +  8  =  —  2  s. 

(2) 

From  (1), 

9r  —  s  =  42. 

(3) 

From  (2), 

r  +  2  s  =  —  8. 

(4) 

(4)  •  9,  9  r  +  18  s  =  —  72. 

(5) 

3  ?/  +  1  2:  4-  20 


13 


12 


=  -  3. 


^-^  =  1. 
8  9 


(3) -(5),  -19  s  =  114. 

s  =  —  6. 

Substituting  —  6  for  s  in  (4), 
r  =  4. 


From  (2),  — 16?/  + 92:  =  72. 


(5)  +  (6),  292  =-232. 

2  =-  8. 

Substituting  —  8  for  2  in  (4), 

y  =  — 9. 
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20.  5a;  +  .7?/ =- 1.26,  (1) 

.12x- .08  y  =  3|.  (2) 

(1) .  100, 

500x  +  70?/ =- 125.  (3) 

(2)  .  100,  12x- 8?/ 360.  (4) 

(3)  .  8, 4000  x  + 560  y  =  -  1000.  (5) 

(4)  .  70, 

840  X-  560?/  =  25,200.  (6) 

(5)  +  (6),  4840  X  =  24,200. 

X  =  6. 

Substituting  5  for  x  in  (4), 

60  -  8  ?/  =  360. 

.-.  ?/  =-37i. 


21. 


(1).2 

(2)- 


— h 

X 

2 

X 

2 

— h 

X 


(3), 


Substituting 


22. 


2  ?7^  +  3  ??  —  2 

111+71+6 


From  (1), 
From  (2), 

(4)  •  2, 

(3)  -  (5), 


4 
3’ 

119 

- 1 —  —  — 

in  n  m 

2  ?n  +  5  n  =  30. 

m  —  8  7?  =  0. 

2  771  —  16  72  =  0. 
21 71  =  30. 


71 


_  10 


23. 


Substituting  -IjP-  (4),  =  V”* 

.25/7+  8  +  .Ik 


1 


k-l6  +  h 
20 

+ 


=  2.5, 


=  0. 


From  (1), 
From  (2), 

(3)  •  32, 

(4)  .  45, 

(5)  -  (6), 


From  (4)  and  (8), 


24. 


From  (1), 
From  (2), 
(3) -(4), 


Sh-  2.2  35-  5. 5A; 

225/7  +  240  k  =  3300. 

160  h-  65  k  =  90. 

7200/7  +  7680  A:  =  105,600. 
7200/7-  2475  A:  =  4,050. 

10,155  A:  =  101,550. 
k  =  10. 
h  =  4. 

1(2/7+  5  A:)  =  39, 

2  /7  -  ^  =  3  (A:  -  /7). 

4/7+  10A;  =  117. 

4:h-^k  =  0. 

13A:  =  117. 

.-.  A:  =  9. 

h  =  6f . 


5  for  y 
1  1 

X  5 

.'.  X 


From  (6)  and  (4), 
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„5  S{x  +  y)  x-y 

0, 

(1) 

(3) 

-(4), 

27/  = 

2  ac. 

(5) 

8  _  11 

S  7 

y  = 

ac. 

(6) 

2x4-7/ 

7. 

(2) 

From  (3)  and  (6),  x  = 

3  a. 

From  (1),  5x  +  6^ 

0. 

(3) 

28 

a 

_  _j_ 

3  a 

1, 

(1) 

(2)  .  6,  12x4-67/ 

— 

42. 

(4) 

• 

X 

2/ 

(4) -(3),  7x 

= 

42. 

(5) 

3  a 

a 

-| —  — 

1 

(2) 

.'.  X 

= 

6. 

(6) 

X 

y 

2 

From  (2)  and  (6),  y 

771  4-  6 

-  5. 

777  — 

/ 

5 

>(1) 

(1) 

•3, 

3a 

9  a 
y  ~ 

3. 

(3) 

26. 

n 

— 

77  — 

10 

(2) 

-(3), 

— 

8  a 

V 

5 

o  ‘ 

(4) 

777  —  f  (3  771  —  2  n)  —  ^ 

4- 

1  _ 

0. 

(2) 

• 

if 

16a 

(5) 

777  —  2  77  —  1 

3 

y  = 

r. 

From  (1),  —  m  +  n  =  5.  (3) 

From  (2),  m  +  =  5.  (4) 

(3)  +  (4),  2  n  =  10,  n  =  5. 

(3)  —  (4),  —  2  m  =  0,  7/1  =  0. 


From  (1)  and  (5),  ic  =  16  a. 


29. 


a;  +  7/ 
10a 


=  2 


a;  —  7/ 


27.  2  cx  —  7/  =  5  ac, 

3  c 

(1)  •  1,  2  cx  —  7/*=  5  ac. 

From  (2),  2 ca?*—  Sy  =  Sac. 


(1) 

(2) 

(3) 

(4) 


4a 
x  =  y. 

Substituting  x  for  y  in  (1), 
2a; 


(1) 

(2) 


=  2-0.  (3> 
10  a  ^  ^ 

a;  =  10  a.  (4) 

From  (2)  and  (4),  y  =  10a. 


30. 


(1)  -  xy, 
(3)  -  (2), 

(3)  • 

(4)  •  a, 

(5)  +  (6), 


ay  +  (a  +  &)  a;  =  xy, 

a  +  6  b  4 
— ^  +  -  =  -• 

X  7/3 

a  I  «  +  ^  _  1 

I™  —  A# 

X  y 

&  ^  a  _  —  1 

X  y~  S 

ah  ah  +  b‘^ 

—  +  — L_  ^  5. 
a;  a; 

a&  ^  a^  _  —  a 

X  y  3 

a^  4-  ab  +  b^ 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


2/ 


a  ,  - 

= - i-  &. 

3 


y  = 


3  a2  +  3  a6  4-  3  62 


From  (3), 


—  a  4"  3  6 
—  a  4"  3  6 


-  4-  (a  4-  6)  •  - 

X  ^  3  a2  +  3  a6  -  3  62 


=  1. 


X  = 


3  a2  +  3  a6  +  3  62 


6  4-  4a 
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31. 

(c  +  6)  y  +  aa;  =  1, 

(1) 

a?/  +  (c  +  6)  X  =  1 . 

(2) 

(1) .  a, 

(ac  +  a6)  y  +  a^x  =  a. 

(3) 

(2)  •  (6  +  c),  (ac  +  a6)?/  +  (c  +  6)%  =  6  +  c. 

(4) 

(4)  -  (3), 

[(6  +c)2  —  a2]x  =  6  +  c  —  a. 

(5) 

6  +  c  —  a  1 

X  —  —  ^ 

(6) 

(6  +  c)2  —  a^  6  +  c  +  a 

From  (1)  and  (6), 

(e-+^)y+  "  .  =1. 

6  -f-  c  a 

1 

y  — - - 

6  +  c  +  a 


32. 

.  ay- 7  =:  a72, 

(1) 

• 

c4  .  c*  -  3  _  cy. 

(2) 

From  (1), 

4  +  2/  -  7  =  12. 

(3) 

From  (2), 

4  +  X  —  3  =  ?/. 

(4) 

From  (3), 

2/ =  15. 

(5) 

From  (4)  and  (6), 

X  =  14. 

S3. 

ax  +  by  =  c, 

(1) 

dx  +  62/  =/. 

(2) 

(1)  •  d, 

adx  +  bdy  =  cd. 

(3) 

(2) .  a, 

adx  +  aei/  =  a/. 

'  (4) 

(3)  -  (4), 

(6d  —  ae)y  =  cd—  af. 

(5) 

From  (5), 

cd  —  af 

V  = - ^  • 

6d  —  ae 

(6) 

From  (2)  and  (6), 

,  /cd  —  a/\ 
ax  +  6  I  =  c. 

\6d  -  ae) 

(7) 

From  (7), 

bf—  ce 

X  =  -  • 

6d  —  ae 
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1. 

2. 


4  1 
3  5 
6  -  2 
8  1 


=  20  -  3  =  17. 


2  3 

4  -3 
-32 
7  8 


3.  3 

=  6  +  16  =  22.  4. 

5.  3  f  ®  =3(4-2)  =  6. 

6.4  :  =  4(-  24-35)=-  236. 


=  3(-6-12)  =  -54. 
=  -  24  -  14  =  -  38. 


-3  5 
7  8 

2  a  —106 
6a  36 


7. 


=  6  a6  +  50  a6  =  66  a6. 
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„  5  a3 

8.  —  „ 

2  a 


9.! 

3 


10.  ax  —  cr  = 


11.  mz  —  Sd  = 


8 

12.  - ar  = 

3 

13.  hk  —  c  = 


14.  ab  cd  = 


15.  a-b  = 


3e 
,9d 
a  r 
c  X 
m  d 
,  8  2 
8  r 
a  1 
A  c 
1  A: 
a 
—  c 
b 


0 

2  a 
0 

-  14  e2 


19. 


c  (1  -  c) 

7  c  (7 -12  c) 


20. 


21. 


st  —  cd 
Sex  —  br 


10 

a  +  — 
c 

a2  -  12 


c  3 
7  c  36 
s  d 
c  t 


Sc  r 
5  X 

1 

a - 

c 

10  1 


22. 


ax 


6 


a 

3 

a 

2 


2r-  bt 


2  i 
5  r 


=  —  (2  -  0)  =  5  aL 

2a  ^  ^ 


=  -(-  42e3  -  0)  =-  98  e3. 
3^  ' 

5  1 


16. 


17. 


1 

-  1 
2 


-5-3 

-1-1 


=  4. 


18. 


3 

4 
c 
/ 


3-8 

9-8 


=  -  5. 


a 

d 


ce  — /6 
ae  —  db 


7c-12c2-7c  +  7c2 


5c2  -  c 


36  c  —  21  c 
m 


-  7 


23. 


15c 
m  7 

1  I 


24. 


2  —  1 


6  X  —  hm 
S  a  —  3  r 


2  1 
1  m 
6  m 

h  X 


25. 


1. 


2  X  +  3  ?/  =  7, 
3x  —  2?/  =  4. 
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7  3 

4  -  2 


x^  -f  0 

X 

-  3 

0 

X 

a2  15  “ 
~  H - 

a2 

1 

4  a 

15 

a 

1 

4 

X  = 


y  = 


3 

-  2 
7 


-14-12 

-4-9 


=  2. 


8-21 


13 


=  1. 


-  13 
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4x=:3y  +  8,  4x  —  3?/==8, 
52/  +  6  =  3x;  3x- 5?/ =  6. 


8  -3 
6-5 

-40  +  18 

4-3 

3-5 

“  _  20  +  9 

4 

8 

3 

6 

24  -  24  _ 

-  11 

“  - 11 

5x  +  4?/ =  10a  +  4, 
X  —  2  a?/  =  0. 


(10  a +  4)  4 

0  —  2  a 

5  4 

1  -  2a 


—  20  a^  —  8  a  _ 

- =  2  a. 

-  10a-  4 


5  (10  a +  4) 
1  0 
—  10  a  —  4 


—  10  a  —  4 

—  10  a  —  4 


.3x  +  .02  ^  =  185, 
.5x  +  .04?/ =:  335. 


185 

.02 

335 

.04 

.3 

.02 

.5 

.04 

.3- 

185 

.5 

335 

.002 


7.4-  6.7 


.012  -  .01 


—  350. 

.002 


100.5-92.5 

.002 


=  4000. 


•  4x  +  3?/ 
5.  3x  3?/ 

T  T 


=  0, 
=  3. 


X  = 


6 

3 

3 

3 

? 

4i- 

-9_-| 

4 

3 

3- 

2|  1 

3 

3 

1 

? 

4 

6 

3 

¥ 

3 

 12  - 

_  41  15 

%  'Z‘ 

=  -  6. 


3 

I 


3 


3 


’  3x  2?/  _ 


i±^  =  8. 

1  4-  I 

^  +  Z 


y  = 


5 
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7. 


7x  +  5?/  =  21  c, 

5-J^  =  3. 

c  2c 


8. 


a  &  a6 


x  —  y 


o?-  —  6^ 

'  '  4 

ab 


1. 


X  = 


21c 

3 

5 

1 

2  c 

7 

5 

1 

1 

c 

2c 

7 

21c 

2 


J7_ 

2c 


6 

c 


¥ 

n 

2c 


=  3  c. 


y  = 


X  = 


-  17 
2c 

a  +  6 


21  -  21 
-17 


=  0. 


2c 


ab 

ab 


1 

6 

-  1 


—  a  — b  a^  —  b^ 


ab 


ab^ 


1 

b 


y  = 


1  -1 

1  a  +  6 
a  ab 
^  o^-b^ 


1  _  1 
a  b  ' 


a 

1 

b 


ab 


a^  —  b^  ct  +  & 


a^b 


ab 


1  _1 
a  b 
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1 

a 


1 

b 


b 

a' 


2. 

(1)  •  2, 

(3)  +  (2), 

From  (4), 


X— 2^  +  2;  =  6. 

Let  X  =  0  and  y  =  0,  then  z  —  Q. 

Let  X  =  0  and  2=0,  then  y  =  —  S. 
Let  y  =  0  and  2=0,  then  x  =  6. 

Let  X  =  1  and  y  =  5,  then  2=15. 
Let  X  =  —  3  and  2  =  7,  then  y  =  —  1. 
m  -i-  n  —  p  =  8, 

3  7?i  —  2  n  +  4p  6. 

2  771  +  2  n  —  2_p  =  16. 

5771  +  2_p  =  22. 

22  —  bin 
P  = - ^ - 


(1) 

(2) 

(3) 

(4) 

(5) 


In  (5),  let  771  be  0,  2,  4  respectively  ;  then  p  =  11,  6,  1. 
Substituting  these  in  (1),  n  =  19,  12,  5. 

?n  =  0,  2,  4  ;  p  =  11,  6,  1  ;  n  =  19,  12,  5. 
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3. 

2a;  +  3^+  42:=  —  14, 

(1) 

X  —  y  +  32:  =  0, 

(2) 

5x  +  2  ?/  +  2:  =  14. 

(3) 

(2) .  2, 

2x  —  2y  +  62:  =  0. 

>  (4) 

(3)  +  (4), 

II 

+ 

(5) 

(2) .  3, 

3x  —  Sy  +  92  =  0. 

(6) 

(1)  +  (6), 

5x  +  132  =  —  14. 

(7) 

(5)  •  h 

5x  +  52  =  10. 

(8) 

(7)  -  (8), 

82  =  -  24. 

(9) 

2=—  3, 

(10) 

From  (10)  and  (5), 

X  =  5. 

(11) 

From  (10),  (11),  and  (2),  y  =  — 

(12) 

4. 

x  +  2?/  +  32  =  l4, 

(1) 

4x— 5^  +  62  =  12, 

(2) 

X  +  15  +  92  =  58. 

(3) 

(1)  •  4, 

4x4-8^  + 12  2  =  56. 

(4) 

(4)  -  (2), 

13^  +  62  =  44. 

(5) 

(3)  -  (1), 

13?/  +  62  =  44. 

(6) 

(5)  and  (6)  show  that  the  system  is  indeterminate. 

(3)  really  =  (1)  •  5  - 

—  (2).  Hence  (1),  (2),  and  (3)  are 

not  independent. 

6. 

.4r  +  .3s  —  8i  =  4, 

(1) 

.5r  +  .8s  4-  i  =  1.2, 

(2) 

—  r  —  .5  s  4-  2.6  i  =—  .3. 

(3) 

(3)  •  .4, 

—  .4  r  —  .2  s  4-  1.04  ^  =  —  .12. 

(4) 

(1)  +  (4), 

.Is  -  6.96 i  =  3.88. 

(5) 

(3)  •  .5, 

—  .5  r  —  .25  s  4-  1.3i  =  —  .15. 

(6) 

(2)  +  (6), 

.55  s  4-  2.3 «  =  1.05. 

(7) 

(5) .  5.5, 

.55s-  38.28  i  =  21.34. 

(8) 

(7)  -  (8), 

40.58t  =-  20.29. 

(9) 

t=-h 

(10) 

From  (5)  and  (10), 

s  =  4. 

(11) 

From  (3),  (10),  and  (11),  r  =  —  3. 

r  =  —  3,  s  =  4,  i  =  —  -J. 

6. 

.25x  +  .05?/ -.102  =-l. 

(1) 

.50x  —  .30?/  =  0, 

(2) 

.05  y  4-  .04  2  =  3. 

(3) 

(2)  •  h 

.25x  —  .15^  =  0. 

(4) 

(1)  -  (4), 

.2?/  —  .1  2  =—  1. 

(5) 

(3)  •  4, 

.2  2/  4*  .162  =  12. 

(6) 

(5) -(6), 

-.262  =-13. 

(7) 

2  =  50. 

(8) 
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From  (3)  and  (8), 

II 

to 

p 

(9) 

From  (2)  and  (9), 

X  =  12. 

7. 

r  4.  if  _  J_  -  6 

a  2a  3a  ’ 

(1) 

7r  +  4i  =  6s, 

(2) 

9  6 

(3) 

(l).6a, 

6r+9s— 2^  =  36a. 

(4) 

(3) .  64, 

—  9s+6i  =  0. 

(5) 

(4)  +  (5), 

6  r  +  4  i  =  36  a. 

(6) 

(2) .  3, 

21r-  18  s  +  12«  =  0. 

(7) 

(5) .  2, 

-18  s +  12^  =  0. 

(8) 

(7)  -  (8), 

21  r  =  0. 

(9) 

r  =  0. 

(10) 

From  (6)  and  (10), 

t  =  9a. 

(11) 

From  (5)  and  (11), 

s  =  6a. 

(12) 

8. 

h  -{■  2k  —  1  =  Sb  +  c, 

(1) 

6h  —  4k  —  4l  =  a+  b— Sc^ 

(2) 

h  k  S  a  b  2  c 

2  3“  6  6  * 

(3) 

(1)  •  4, 

4h4-  8k-  4l  =  12b  +  4c. 

(4) 

(2)  -  (4), 

h  — 12k  =  a  —  11b  — 12  c. 

(5) 

(3) .  6, 

Sh— 2k  =  Sa4-b— 2  c. 

(6) 

(5) .  3, 

3h-S6k  =  3a-  33  6-  36c. 

(7) 

(6)  -  (7), 

34fc  =  346  +  34c. 

(8) 

k  =  b  4-  c. 

(9) 

From  (9)  and  (6), 

h  —  a  4-b. 

(10) 

From  (10),  (9),  and  (1) 

1  =  a  4-  c. 

9. 

x4-2y  4-  z=—l, 

(1) 

2x— ^  +  2=  —  20, 

(2) 

—  X  —  y  —  62  =  13. 

(3) 

(1)  +  (3), 

y  —  4z  =  12. 

(4) 

[(2)  +  (3) .  2]  3, 

—  y  —  3z  —  2. 

(5) 

(4)  +  (5), 

z=-2. 

(6) 

From  (6)  and  (5), 

y  =  4. 

(7) 

From  (6),  (7),  and  (1), 

X  =  —l. 

10. 

X  +  ?/  =  10, 

(1) 

X  +  2  =  12, 

(2) 

^  +  2  =  14. 

(3) 
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(l)-(2), 

2/  —  2  =  —  2. 

(4) 

(3)  +  (4), 

2?/ =  12. 

(5) 

2/  =  6. 

(6) 

(3)  -  (4), 

2z  =  16. 

(7) 

2  =  8. 

(8) 

From  (6)  and  (1), 

(C  =  4. 

11. 

a  h  c  - 
-x^V^-z  =  ^' 

(1) 

• 

X  y  z 

(2) 

6a  36  2c 

X  y  z  ~  ' 

(3) 

(2) .  6, 

5a  56  10c 

—  +  =10. 

X  y  z 

(4) 

(1)  -  (2), 

2  6  c 
y  Z~  ‘ 

(5) 

(3)  -  (4), 

10. 

y  z 

(6) 

(5)  -  (6), 

“^=11. 

z 

(7) 

Z  —  C. 

(8) 

From  (5)  and  (8), 

26  c 
y  c~  ' 

(9) 

.-.  y  =  h. 

(10) 

From  (1),  (8),  and  (10),  -+1  +  1  =  3. 

CX/ 

X  =  a. 

12. 

r  +  s  +  ^  +  w  =  6. 

(1) 

2r  —  s  +  3i  —  M=  —  16, 

(2) 

5r+9s  —  6^+4a  =  81, 

(3) 

r+5s  +  9^  —  7a=  —  54. 

(4) 

(4)  •  2, 

2r  +  10s  +  18^-14a=  -  108. 

'  (6) 

(4)  •  5, 

5r  +  25s  +  45^-  35m  =-  270. 

(6) 

(1)  -  (4), 

—  4s— 8i+8M  =  60. 

(7) 

(2)  -  (5),  . 

-lls-15i  +  13m  =  92. 

(8) 

(3)  -  (6), 

-16s-  5U+  39m  =  351. 

(9) 

(7)-^-4, 

s  +  2^  —  2m=  —  15. 

(10) 

(10) .  11, 

lls  +  22^-22M=-165. 

(11) 

(10)  .  16, 

16  s  +  32  i  -  32  M  =  -  240. 

(12) 

(8) +  (11), 

72 -9m  =-73. 

(13) 

(9)  +  (12), 

-192  +  7m  =  111. 

(14) 
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(13)  .  7, 

49i-  63w  511. 

(15) 

(14) .  9, 

-  171i  +  63  m  =  999. 

(16) 

(15)  +  (16), 

-  122i  =  488. 

(17) 

t=-4:. 

(18) 

From  (18)  and  (13), 

-  28  -  9m  73. 

(19) 

u  =  5. 

(20) 

From  (20),  (18),  and  (10),  s  —  8  —  10  =—  15. 

(21) 

8  =  3. 

(22) 

From  (20),  (18),  (22),  and  (1),  r  +  3-  4  +  5  =  6. 

r  =  2. 

• 

13. 

4x  —  32/4-22  =  20, 

(1) 

5a;-f42/  —  102  =  3, 

(2) 

-  7a:  —  18?/  4-  342  =  31. 

-  (3) 

(1)  •  5, 

20x-\by  4-  102  =  100. 

(4) 

(4)  +  (2), 

25a:-  11?/  =»  103. 

'  (5) 

(l).17-(3). 

75x-  33?/  =  309. 

(0) 

But  (6)  =  3  •  (5).  Therefore  the  system  is  indeterminate. 

14. 

4A  —  A:4-?n  =  0, 

(1) 

7A:4-2m-fx  =  0, 

(2) 

8^4-4?71-1-x  =  0, 

(3) 

16^4-5A:  —  x  =  4. 

(4) 

(2)  -  (3), 

—  8/i4-7fc  —  2m  =  0. 

'  '  (5) 

(2)  +  (4), 

16  /i  4-  12  A:  4-  2  ?n  =  4. 

(6) 

(1)  •  2, 

8/i— 2A:4-2?m  =  0. 

(7) 

(5)  +  (6), 

8  A  -f  19  A:  =  4. 

(8) 

(5)  +  (7), 

5A:  =  0. 

(0) 

A:  =  0. 

(10) 

From  (10)  and  (8), 

II 

00 

(11) 

.*.  A  =  4. 

(12) 

From  (10),  (12),  and  (1), 

2  4-  ?M  =  0. 

(13) 

.'.  ???  =  —  2. 

(14) 

From  (10),  (14),  and  (2), 

—  4  4-  X  =  0. 

.-.  X  =  4. 

15. 

ax  4-  5?/  4-  C2  =  _p. 

(1) 

dx -{■  ey  fz  =  q, 

(2) 

gx  hy  iz  =  r. 

(3) 

(1)  •/, 

afx  4-  hfy  4-  cfz  =  pf. 

(4) 

(2)  •  c. 

cdx  -f  cey  4-  cfz  =  cq. 

(5) 

(4) -(5),  x{af. 

-cd)-\-y  {bf—  ce)  =pf—  cq. 

(6) 

(2)  •  h 

dix  4-  eiy  4-  fiz  =  qi. 

(7) 

(3)  •/, 

fgx+fhy  -{-fiz  =fr. 

(8) 
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(7)  —  (8),  X  {di  —fg)  +  y  {ei  —  fh)  =  qi  —  fr.  (9) 

(6)  .  {ei  —fh),  X  {af  —  cd)  {ei  —fh)  +  y  {bf  —  ce)  {ei  —  fh) 

=  {pf  -  cq)  {ei  -  fh) .  (10) 

(9)  •  {bf  —ce),  X  {di  —  fg)  {bf  —  ce)  +  y  {bf  —  ce)  {ei  —  fh) 

=  {(ii-fr){bf-  ce).  (11) 

(10)  —  (11),  x[{af—cd){ei—fh)  —  {di—fg){bf—ce)'] 


=  {pf  -  cq)  {ei—fh)  -  {qi  —  fr)  {bf  —  ce). 
x{afci  —  a  f'^h+  cd fh  —  bfdi  +  bf‘^g  —  cefg) 

=  pfei  —  pf^h  +  cqfh  —  bfqi  +  bf‘^r  —  cefr. 
__  pf{ei  —fh)  +  qf{ch  —  bi)  +  rf{bf—  ce) 
af  {ei  —fh)  +  df{ch  —  bi)  +  gf{bf—  ce) 
_p{ei—  fh)  +  q{ch  —  bi)  +  r{bf—  ce) 
a  {ei  —  fh)  +  d{ch  —  bi)  +  g{bf—  ce) 


1. 


2. 


3. 


4. 


5. 


6. 


7.  - 


1  1  1 
2  3  1 
2  4  1 

1  2  3 
4  5  6 
7  8  9 


Page  329 

=  1.3-14-2.4.1+2.1.1-1-3.2-1.4.1-1.2.1 
=  34-8  +  2-  6-4-2  =  1. 

=  l-  5.9  +  4.8-3+7-6.2-3-5.7-6.8.1-9.4.2 
=  45  +  96  +  84  -  105  -  48  -  72  =  0. 


1-23 
3  2  1 

111 

a  b  c 
1  2  3 

a'  b  c 

10  0 
2  4  5 

-311 

1  1  1 
ala 
—  a  5  6 
2  -  1  3 

-  3  1  2 

4  5  1 


=  1.2.1  +  3.1.3  +  l.l.(-2)-3.2.1-l.l-l-l-3(-2) 
=  24-0-2-6-1  +  6  =  8. 


=  a-  2-  c  +  l-  6-  c+  a-  3-  5  —  c-2-a— 3-6-a— c-1-6, 
=  2  ac  +  6c  +  3  —  2  ac  —  3  a6  —  6c  =  0. 


=  1.4.1  +  2-1.0+(-3)-5.0-0-4.(-3)-5-l.l-1.2.0 
=  4  +  0  +  0-0-5-0  =  -l. 

=  l-l-6+a-5-l  +  (— a)-a-l— l-l-(— a)  — a-5-1  — 6-a-l 
=  6+  5a  —  a^  +  a  —  5a— 6a=  —  a^  —  5a  +  6. 


=  -[2.1.1  +  (-3)-5.3  +  4.2(-l)-3.1.4 
-2.5.2-l.(-3).(-l)] 

=  _  (2  -  45  -  8  -  12  -  20  -  3)  =  86. 


8. 


a  2  7 
6  3  8 
c  4  9 


=  a.3-9  +  6.4-7  +  c-8-2-7.3.c-8.4.a-9.6.2 
=  27a+286+16c-21c-32a-18  6=106-5a-5c. 
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9. 


10. 


X 

2 

3 

a 

d 

9 


y  1 

2  1  =x-2.1  +  2.4.H-3.1-?/-l-2.3-1.4.a;-1.2.2/ 
4  1  =:2x+8  +  3y  — 6  — 4x  — 2y  =  y  — 2x  +  2. 

h  c 


e 

h 


f 

i 


=  aei  +  dhc  +  gbf—  ceg  —  fha  —  idb. 


11. 


X 

Xi 


5 


12.  c 


c 


8 


y 

yx 

y^ 

1 

0 

6 


1 

1 

1 

b 

0 

a 


=  xy^  +  x^y^  +  x^y  -  y^x^  -  y^x  -  x^y. 

=  c(5.0.a  +  c.6.-6+8.0.1-6.0.8-0.6.5-a.c.l) 
=  c  (0  +  0+  6  6c  —  0  —  0  —  ac)  —  Qbd^  —  ad^. 
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-10_  5 
-4 


111 
1  2  -1 
1  3  1 


2+3- 1-2+3-1 

zi 


1. 


•  Substituting  |  for  x  and  —  1  for  y  in  the  first  equation,  |  —  1  +  2:  =  1. 
Whence  2  =  —  1. 


12  1 
0  1-1 


12  1 
2  1-1 

1  2  -1 


-l+0+0-0+2-0_l 
-l  +  4-2-l  +  2  +  4“"6’ 


1  1  1 

2  0-1 

1  0  -1 


0+0-1+0+0+2 

6 


1 

6* 


Substituting  i  for  x  and  |  for  y  in  the  first  equation,  1  + 
Whence  z  =  \  . 


+  2=1. 
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3.  X  = 


5  1-1 

6  0-2 

0  3  2 

~2  1  -  1 

1  0-2 
-13  2 


0-  18  +  0  -  0  +  30-  12  _  0 
0-3+2-0+12-2  ~9 


Substituting  0  for  x  in  x  —  2  z  =  6,  z  =  —  3. 

Substituting  0  for  x  and  —  3  for  z  in  3  y  +  2  z  =  x,  ^  =  2. 


1 

2 


1 

1 

0 


1 

0 

1 

I 

0 

1 


0 

1 

1 

0 

1 

1 


0+0+3-0-l-2_  0 
O  +  O  +  O-O-l-l”^ 


Substituting  0  for  x  in  x  +  y  =  1,  y  =  1. 
Substituting  0  for  x  in  x  +  2  =  2,  2  =  2. 


3a  1  0 
4a  0  1 
5a  1  1 
1  1  0~ 

1  0  1 

oil 


0  +  0  +  5  a  —  0  —  3  a  —  4  a 
O+O+O-O-l-l 


Substituting  a  for  xinx  +  ?/  =  3a,  ?/  =  2a. 
Substituting  a  for  x  in  x  +  2:  ==  4  a,  2:  =  3  a. 


6.  X  = 


9 

8 

13 

i 

3 

1 

2 


1 

2 

0 

1 

3 


1 

2 

0 


0  i 

Substituting 

Substituting 


0 

1 

3 

1 

0 

1 

3 

1 

2 


-  6 

0  +  0+i63_0-l-2_  6  _  36 

0  +  0  +  0  -  0  -  ^  -  35  ”  y ' 

216 


36^  .  ^  12  2/  n  102 

—  for  X  in  first  equation,  —  +  -  =  9,  or  . 


36  .  18  25 

—  for  X  in  second  equation,  —  +  -  =  8,  or  2:  = 
7  7  3 


114 
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0  6  0 

2  6c  0  —  6 

6^  —  c  a 

0  4- 0  — 6^  — 0— 0  — 2a62c  —b'^—2abH 

a  b  0 

04-0  —  6^  —  0  —  abc  —  abc  —6^  —  2  abc 

c  0  —  b 

b  —  c  a 

Substituting  b  for  x  in  ax  +  by  =  0,  y  =  —  a. 
Substituting  b  for  x  in  cx  —  bz  =  2bc,  z  =  —  c. 


8.  x  = 


2  hk  k  —I 
2kl  k  I 
2  hi  —k  I 


h 

-  h 
h 


k  - 
k  I 
-k  I 


2  hkH  +  2  kn‘^  +  2  hkV'  +  2  hkV^  +  2  hkH  -2kn^ 
hkl  —  hkl  +  hkl  +  hkl  +  hkl  +  hkl 
4  hkH  +  4  hkl^ 


4ihkl 


k  I, 


V- 


h  2hk 
—  h  2kl 
h  2  hi 


4:  hkl 


2  hkP  +  2  hH"^  +  2  hm  +  2  hkP  -  2  hH^  +  2  Jm 


4  hkl^  +  4  hm 

Im 


4  hkl 


—  I  -i"  h. 


Then  from  the  first  equation,  hk  +  hi  +  kl  +  hk  —  Iz  =  2  kh.  Whence 
z  =  h  k. 


Q,  X  = 


0  ml 
(ma—a)  1  m 
4ma  —3m  1 


m  m  1 
m  1  m 
m  —  3m  1 


0— 3m2a  +  3ma  +  4m%— 4ma— 0— m^a+ma 
m— 3  m^  +  m^—m  +  Syn^—m^ 

_  ma  (4  m^  —  4  m)  _ 
m  (4  —  4  m) 


m  0  I 
m  (ma—a)  m 
m  4  ma  1 
m  (4  m‘^  —  4  m) 


m‘^a  —  ma  +  4  m^a  +  0  —  m^a  4-  'ma  —  4  m^a  —  0 
?n  (4  —  4  m) 

_  ma{—  4m2  +  4?7i)  _ 
m  (4  m^  —  4  m) 


Then  from  the  first  equation,  ma  —  ma  4-  Xg  =  0.  Whence  x^  =  0. 
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1.  Let  a  =  the  number  of  days  A  requires  alone, 
and  h  =  the  number  of  days  B  requires  alone. 

Then 

1  1  7 

a  6  24  ’ 

(1) 

and 

2  2  5  , 

-  +  -  +  —  =  1. 
a  b  2  a 

(2) 

(1)  •  2, 

2  2_  7 
a  6  12 

(3) 

(2)  -  (3), 

5  _  5 

2  a  12 

(4) 

Whence 

a  =  6. 

From  (1)  and  (4), 

1  1_  7 

Whence 

6  =  8. 

2.  Let  m  =  the  number  of  days  the  man  requires  to  do  the  work, 
and  h  =  the  number  of  days  the  boy  requires  to  do  the  work. 

Then 

Ill 
m  6  18* 

(1) 

5  9_  1 

mbs 

(2) 

(1)  •  5, 

6  5__5 

m  6  18 

(3) 

<2)  -  (3), 

4_  -1 

6  ”  18* 

(4) 

Whence 

6  =  72. 

(5) 

From  (1)  and  (6), 

1  1  _  1 

72“  18* 

.-.  m  =24. 

3. 

ax+by  =  2. 

2  a  +  36  =  2. 

(1) 

6  a  +  56  =  2. 

(2) 

(1)  •  3, 

6a  +  96  =  6. 

(3) 

(3)  -  (2), 

46  =  4. 

(4) 

Whence 

6  =  1. 

(5) 

From  (1)  and  (5), 

2  a  +  3  =  2. 

Whence 

a  =  2* 

4.  Let  X  =  the  number  of  hours  required  to  go  upstream. 

Then  24  —  x  =  ' 

the  number  of  hours  required  to  go  downstream. 

Therefore 

X  •  10  =  14(24  —  x). 
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lOx  =  336-  14x. 


Whence 

X  =  14. 

Then 

24  -  X  =  10. 

6.  Let 

X  =  in  dollars  the  sum  at  5%, 

and 

?/  =  in  dollars  the  sum  at  0%. 

Then 

.05  X  +  .06  ?y  =  100. 

(1) 

.06  X  +  .05^  =  98. 

(2) 

(1) .  GOO, 

30x  +  362/  =  60,000. 

(3) 

(2) .  500, 

30x  +  252/  =  49,000. 

(4) 

(3)  -  (4), 

Uy=  11,000. 

(5) 

Whence 

2/  =  1000. 

(6) 

From  (3)  and  (6), 

30  X  +  36,000  =  60,000. 

-  Whence 

X  =  800. 

6.  Let 

X  =  in  dollars  the  sum  at  5%, 

and 

7/  =  in  dollars  the  sum  at  6%. 

Then 

X  +  7/  =  4000, 

(1) 

and  .05 

]+  .Og/  ^  ^-  220. 

(2) 

\.oo 

/  Vi.io/ 

(2)  .  990, 

55  X  +  54?/  =  217,800. 

(1) .  55, 

55x+  557/  =  220,000. 

Whence 

7/  =  2200. 

From  (1), 

X  +  2200  =  4000. 

Whence 

X  =  1800. 

7.  Let 

d  =  the  distance  in  miles  from  M  to  P, 

and 

r  =  the  usual  rate  in  miles  per  hour. 

Then 

-  =  scheduled  time  in  hours. 

r 

d  d 

Therefore  ■ 

^  -  2, 

3r  r 

(1) 

and 

2 

d  d  4 

—  =  -_2+-. 

25  r  5 

(2) 

From  (1), 

—  =:  2,  or  d  =  6  r. 

3r 

(3) 

From  (3)  and  (2), 

6  r  ^  ^  4 

—  =  6  —  2  H - 

25  5 

r  =  20. 

d  =  6r,  or  120. 


Whence 

Then 
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8.  Let  d  =  the  distance  from  M  to  N  in  miles, 
and  r  =  the  usual  rate  from  M  to  N  in  miles  per  hour. 

Then  -  =  the  scheduled  time  in  hours. 
r 


Therefore 


and 


From  (1), 

From  (2)  and  (3), 


d 

d  1  1 

(1) 

- r  T  tt:* 

Or 

r  2  10 

5 

d-  15 

d  1  1 

(2) 

Or 

r  2  5 

5 

d 

4  .  12r 

(3) 

- 

• 

II 

o 

1 

Or 

10  5 

d  = 

00,  and  r  =  25. 

9.  Let  p 
and  / : 

Then 

and 

Whence 

and 


the  rate  of  the  passenger  train  in  feet  per  second, 
the  rate  of  the  freight  train  in  feet  per  second, 
1430  +  550 


V  +/ 
1430  +  550 

P-f 


=  18, 


00. 


p  =  00  feet  per  second,  or  45  miles  per  hour, 
/  =  44  feet  per  second,  or  30  miles  per  hour. 


10.  Let /=  the  rate  of  the  first  in  feet  per  second, 
and  8  =  the  rate  of  the  second  in  feet  per  second. 


Then 

and 

Whence 


1320  1120  , 

- =  +  4, 

s  / 

1320  _  1200 

s  ~  f 

/=  20,  and  s  =  22. 


1 1 .  Let 

and 

Then 

Whence 


X  =  number  of  gallons  of  06%  alcohol, 
y  =  number  of  gallons  of  15%  alcohol. 
.05X  +  .15?/  45 


10 


and  X  +  y  =  10. 


100 

X  =  3f ,  and  y  =  0|. 


12.  Let  g  and  s  in  pounds  bo  the  respective  weights  of  the  gold  and 
of  the  silver. 

Then  g  +  «  =  20, 

and  + =  18^ 

lOi'^  lOi 

g  =  15J,  and  s  =  4^. 


Whence 
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13.  Let  x,  ?/,  and  z  be  respectively  the  number  of  degrees  in  each  angle. 


Then 

x-2ij, 
x  +  y  =  z, 

and 

»  +  2/  +  2  =  180. 

Whence 

2  =  90,  X  =  60,  and  y  =  30. 

14.  Let  /,  5, 

and  t  equal  respectively  the  three  numbers. 

Then 

/  +  s  -f  =  217, 

^=5, 

s 

and 

1  00 

II 

Whence 

f=  175,  s  =  35,  and  «  =  7. 

15.  Let  h,  t,  and  u  be  respectively  the  hundreds’,  tens’,  and  units’  digits 
of  the  number. 

Then 

100  A  -I-  10  w  -f  ^  =  100  /i  4-10 «  +  u  -  27, 

(1) 

100  i  -hlO  A  -f  M  =  100  A  -1- 10  i  +  w  -  180, 

(2) 

and 

A  -{-  ^  ”1"  ^  —  14. 

(3) 

From  (1), 

u  —  t  =—  S. 

(4) 

From  (2), 

h-t  =  2. 

(5) 

From  (3),  (4),  and  (5),  h  =  7,  t  =  6,  and  u  =  2. 

Hence  the  number  is  752. 


16.  Let/,  s,  and  t  be  the  number  of  hours  respectively  that  the  first, 
second,  and  third  pipes  require  to  fill  the  tank. 


Then 


and 


1  1  1 

-  H - ^  z  — 

f  s  t 

1  1 

f^~s- 

1  1 

5  +  7“ 


7 

—  9 

8 

3 

4’ 

3 

8' 


Whence 


/  =  2,  5  =  4,  and  i  =  8. 


or  -i 


17.  Let/,  s,  i,  and  x  in  feet  be  the 
length  of  the  sides  of  the  quadri¬ 
lateral. 

Then  /-f-  s  =  80, 
s-\- 1  =  108, 
i  =  116, 
and  a:  —  /  =  24 ; 

Whence  f=S2, 
s  =  48, 

^:=60, 

and  x  —  56; 


ff+s=  80, 
s  +  t  =  108, 
i+cc  =  116, 
/— x=24. 
f/=  56, 
s  =  24, 
i  =  84, 
.X  =  32. 


or  -i 


18.  Let  /=  the  cost  of  the  first 
chair  in  cents, 

and  s  =  the  cost  of  the  sec¬ 
ond  chair  in  cents. 
Then  /  -f  s  =  100  h, 
and  /  —  s  =  m. 


Whence 


and 


f=50h  +  -, 
2 


s  =  50  /i  - 


m 
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19.  Let 

and 

Then 

and 

Whence 


a  =  the  number  of  dollars  A  has, 

6  =  the  number  of  dollars  B  has. 
a  4-  5  =  d, 

a  —  c  +  m  =  i(6  4-c  —  m). 

4c— 4m+d  ,  ,  3d— 4c  +  4m 

a  =■ - ,  and  b  = - 

4  4 


20.  Let 

and 

Then 

and 

Whence 


a  =  the  number  of  days  A  requires  to  do  the  work, 
b  =  the  number  of  days  B  requires  to  do  the  work. 
Ill 

-  4-  -  _  — , 
a  b  m 


.  a  =  m  -{■  cm^  and  b  = 


m 

- m- 

c 


21.  Let 

and 

Then 

and 

Whence 


X  =  his  rate  in  miles  per  hour  in  still  water, 
r  =  the  rate  in  miles  per  hour  of  the  river. 


x-\-  r 
m 

- =  a. 

X  —  r 

ma  4-  mt  ,  ma  —  mt 

X  = - ,  and  r  = - 

2at  ■  2  at 


22.  Since  each  of  two  children  has  borrowed  more  than  his  share  of 
the  estate,  he  receives  nothing.  The  note  of  each,  however,  is  collectible 
up  to  the  amount  of  his  share  in  the  estate,  as  will  be  clear  from  the 
following  solution : 

Let  X  =;:  the  number  of  dollars  in  each  child’s  share. 

Then  5  x  =  the  number  of  dollars  in  the  widow’s  share, 

and  10  X  =  the  number  of  dollars  in  the  entire  estate. 

But  two  children  have  received  their  share  (and  more). 

Hence  the  estate  equals  (1200  4-  2  x)  dollars. 

Therefore  10  x  =  1200  4-  2x. 

Whence  x  =  150. 

Then  the  widow  receives  $750. 

Each  of  the  three  children  receives  $150. 

Each  of  the  two  children  receives  nothing. 


X 


y 


8  6 
1  6 


4  2 

11  16 


23.  When  5x  4-  2?y  =  42, 
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24. 


7x  +  2  2/  =  36. 

36  —  7  X  ,  ^  7  X 


Hence  if  x  is  any  even  number,  y 
is  an  integer.  Therefore  the  positive 
values  which  satisfy  the  equation  are 


1 


For 


25. 


y 


X 

4 

2 

V 

4 

11 

7  X  +  2  p 

=  36. 

X 

0 

5^ 

2 

4 

V 

18 

0 

11 

4 

5x  +  2  2/  =  73. 


=  36  + 


Hence  if  x  is  any  odd  number,  y 
is  an  integer.  Therefore  the  positive 
values  which  satisfy  the  equation  are 


X 

13 

11 

1) 

7 

5 

3 

1 

V 

4 

<) 

14 

19 

24 

29 

34 

For  5ic  +  2  2/  =  73. 


X 

14.6 

13 

9 

V 

0 

4 

14 

26.  Let  c  =  the  cost  of  one  calf  in  dollars, 
and  p  =  the  cost  of  one  pig  in  dollars. 
Then  6c  +  4p  =  72. 

72-6C  3c 

V  = - =  18 - 

4  2 

Hence  if  c  is  any  even  number,  p 
is  an  integer.  Therefore  the  values 
which  satisfy  the  equation  are 


c 

2 

4 

6 

8 

10 

V 

15 

12 

9 

6 

3 
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27.  Let  g  be  a  possible  number  of  quarters  and  n  be  a  corresponding 
number  of  nickels. 

Then  .  25g+5  7i=175, 

and  n  =  35  —  5g. 

Hence  any  integral  value  of  g  gives  an  integral  value  of  n.  Therefore 
the  values  which  satisfy  the  equation  are 


q 

1 

2 

3 

4 

5 

6 

n 

30 

25 

20 

15 

10 

5 

Six  ways. 


28.  Let  c,  p,  and  I  represent  the  number  of  the  calves,  the  pigs,  and 


the  lambs  respectively. 

Then  6  c  +  3p  +  4  i  =  126,  (1). 

and  c  +  p  +  Z  =  32.  (2) 

(2) .  6,  6c  +  6p  +  6Z  =  192.  (3) 

(3) -(l),  3p  +  2Z  =  66.  (4) 

Whence  I  =  —  ^  =  33  -  ^ . 

2  2 


Hence  if  p  is  any  even  integer,  I  is  an  integer.  Therefore  the  values 
which  satisfy  (4)  are 


p 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Z 

30 

27 

24 

21 

18 

15 

12 

9 

6 

3 

Substitution  of  these  values  in  (2)  gives  respectively  the  following  for  c  : 


c 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Rejecting  p  =  2,  Z  =  30,  and  c  =  0,  there  are  nine  possible  .sales. 


29.  Let  n,  d,  and  g  represent  the  number  of  the  nickels,  the  dimes,  and 


the  quarters  respectively. 

Then  5  n  +  10  d  +  25  g  240,  (1) 

and  =  d  +  g.  (2) 

(2).  5,  5n-5d-5g  =  0.  (3) 

(1)  -  (3),  15  d  +  30  g  =  240.  (4) 

(4) -15,  d+2g=:16. 


Whence  d  =  16  —  2  g. 

If  g  is  any  integer  whatever,  d  has  an  integral  value.  Therefore  the 
values  which  satisfy  (4)  are 


q 

1 

2 

3 

4 

5 

6 

7 

d 

14 

12 

10 

8 

6 

4 

2 
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Substitution  of  these  values  in  (2)  gives  respectively  the  following  for  n ; 


n 

15 

14 

13 

12 

11 

10 

9 

Hence  there  are  seven  possible  groups,  all  different. 
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1-3.  See  pages  101-103. 

4.  By  extracting  the  square  root  of  the  square  root. 

6.  See  page  229.  6.  2,  3. 

7.  (a)  No.  (5)  No.  The  result  in  either  case  would  be  the  sixth  root. 

8.  a®  —  10  —  4  +  25  +  20  a  +  4 1  —  5  a  —  2 

oP 


2  —  5  a 


-  10  a-i  -  4 

-  10  4-  25  a2 


2  —  10a  —  2 


-  4a3 

—  4  a^ 


+  20  a  +  4 
+  20  a  +  4 


Therefore  the  square  roots  are  ±  —  5a  —  2). 

9.  4a®  +  12a^—  7  —  24  g-  ^  +  16  g-  ^  [  2  +  3  —  4  g-  * 

4  g® 


4g4  +  3 


12  g4-  7 
12  g4  +  9 


4  g4  +  6  —  4  g-  4 


-16-  24g-4  +  16g-8 
-  16-  24g-4  4-  16g-8 


Therefore  the  square  roots  are  i  (2  g^  +  3  —  4  g-'*). 

10.  49c-6-28c-^4-  74c-2-  20  +  25c2|7c-8-2c-14-  5c 

49  c-® 


14  c- 3  —  2c-i 


-  28C-4  +  74C-2 

—  28  c- 4  4-  4  c- 2 


14  c-3  —  4c-i  +  5c 


70C-2-  20  4-  25c2 
70c-2-  20  4-  25 c2 


Therefore  the  square  roots  are  4:  (7c-8  —  2c-i  4-  5c). 

11.  9  —  6  4-  3;®  —  66  4-  22  a;2  4.  121  x  1 3  —  a;t  — 11 

9x4 


8 

^7  „ 

X2 

—  6  x^  4-  X® 

—  6  x^  4-  X® 

2x2 

—  11  X2 

—  66x2  4-  22x2  4-  121 X 

—  66xt  4-  22x2  4-  121 X 

Therefore  the  square  roots  are  ±  (3x2  —  x^  — 
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12.  16w-7— 8 m-4  +  m-i  + 104m— 26 771^ +  169m9|4m~i—m“  2  +  13^1 

16  m- 7 


8m  2_r)2  2 

—  8  m-  ^  +  m- 1 

—  8m-^  +  m-i 

7 

8m  2_2m 

i  +  13m2 

104  m— 26m^+ 169  m® 
104  m— 26m^+  169  m® 

Therefore  the  square  roots  are  ±  (im~  i  —  m~2  +  13  mi). 


13. 


4  a  20  16  c  16  c^ 

+  t: - r  —  "I - 1 - :r" 


9c2  3  c 


a 


^-^  +  2 
3c 


4a  ^ 
^"^"3 

—  +4 
3c 


2a  .  4c 

T-  +  ^  +  — 
3c  a 


8 

16c 

16c2 

-  + 

+ 

3 

a 

a® 

8 

16c 

16c2 

o  4” 

+ 

3 

a 

a® 

Therefore  the  square  roots  are  ±  ( —  +  2  + 

^,3c 


a 


a  ^  4c 
^  +  2  +  — 
3  c  a 


4c 

a 


}. 


14. 


1  3x9x2  1  6a 

-  +  —  +  z - r-  + 


4a^  a®  a2  5x  5  25x2 


2  a2 


3x  a2 
a  5x 


4a^ 


3x 

a 

6x 


3x  9x2 
+  -^ 


a^ 


a"' 


3x  9x2 


a^ 


a^ 


^  _  —1  + 
a2  a  5x 


1  6a  I  a^ 
1  6  a  a^ 


^  /13xa2\ 

Therefore  the  square  roots  are  ±  (  — - - 1 - )• 

\2a2  a  5x/ 
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15. 


1  +  2x 
1 


1  +  X - 1 - 

2  2 


2  +  X 


2x 

2x  +  x^ 


2  +  2x  — 


x^ 


—  x^ 

—  x^  —  x^  H - 


2  +  2  X  —  x^ 


x^  — 


X’ 


•  /  x^  x^ 

The  required  terms  of  the  square  roots  are  ±(l  +  a;  —  —  +  — 


16. 


"9 

25 

~9 


+ 


5  3a3  27a6  ■  50,000 

_  _| - 1 - !_ 

3  10  1000  243 


10  3a3 

lir 


10  3a3 

~Q  — 7~ 

3  5 


10  8a3 


+ 


9a6 

y 


27  a6 

1^ 


9  a® 

y 

9  a® 

y  5000 


81  a®  1,000,000 
729  ai2 


27  a® 
500 


81  a® 
5000 


The  required  terms  of  the  square  roots  are 

3  a®  27  a®  243  a®\ 

±  I  t:  +  tt: _ _ +  .  v.  ■ 


17. 


^3  10  1000 

7  c-®  —  2c-i  +  5c 

7c-® 


50,000y 

r,l  -  a 

72  c  2 


--  1  1  ,  _  3  5 

7  2  c2  4-  17  •  7  2 


rrl  -  a 

72  c  2 


_ _ 1  1 

7  2  C2 


—  2c-^  +  5c 

-  2c-i  +  - 

7 


.,1  -  3 

7!J  .  c  2 


I  1  , a 

2-7  2  c2  +  17c2 


+ 


34  c 


13  11  3  5 

The  required  terms  of  the  fourth  roots  are  ±  (72  2  c^q- 17  •  7“  2  c^). 


Page  340  (First  set) 

1.  (a)  4.4;  {b)  6.7;  (c)  7.7;  (cZ)  8.3. 

2.  (a)  2.9;  (b)  2.6;  (c)  3.7;  (d)  5.4;  (e)  5.3. 

3.  (a)  5.7;  (5)  37;  (c)  63;  (d)  69. 

4.  (a)  32.8;  (b)  59;  (c)  22;  (d)  175;  (e)  111. 
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1. 


2. 


3. 


4. 


5. 


68^89[83 

64 


Page  340  (Second  set) 

8.  .07W00^00|  .2645 


163 


489 

489  Ans.  ±  83. 


5'61'69|237 

4 


43 


161 

129 


467 


3269 

3269  Am.  ±  237. 


.67^241 .82 
64 


162 


324 

324 


Am.  ±  .82. 


r.46^41|1.21 

1 


22 


46 

44 


241 


241 

241  Am.  ±1.21. 


4'.20'25|2.05 

4 


405 


2025 

2025 


Am.  ±  2.05. 


6.  .04'02W49|.2007 

04 


4007 


028049 

28049  Am.  ±  .2007. 


7.  5  WOO  WOO  1 2.2360 

4 
42 


100 

84 


443 


1600 

1329 


4466 


27100 

26796 


44720  30400  Am.  ±  2.2360. 


04 


46 


300 

276 


524 


2400 

2096 


5285  30400  ±.2645. 

9.  7113 


1.85^71^42Wl  1-3627 
1 


23 

266 


85 

69 


1671 

1596 


2722 


27247 


7542 

5444 


^0^385  ±1.3627. 


10.  93 1 23 7 1 2.54838709 
186 

510 

465 


450 

372 


780 

744 

360 

279 


810 

744 


660 

651 


900 

2. 54'83'87W|  1.5963 
1 


25 
309 
3186 


154 

125 


2983 

2781 


20287 

19116 


31923  117109  Am.  :±  1.5963. 
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11. 

12. 

13. 

14. 


Vi^ 


+  264  =  321.22,  hypotenuse. 


V90'^+  90 =  127.27. 


V207^-  83^  =  189.63  feet. 

V292849^-  207000^  =  207,151  feet. 

15.  Let  X  represent  the  altitude  in  inches. _ 

X  =  V(ii)2-(-y-)2  =  jjiVs. 


Then 

Whence 

16. 


17. 


X  =  9.5  inches. 


18. 

19. 

Then 


a;2 - 100. 

4 

X  =  -V-  V3  =  11.547  inches. 

Area  =  V37  •  25  •  10  •  2 
=  V37-5--^-5.'^ 

=  10Vl85 

=  136.014  square  feet. 

Area  =  V33  •  11  •  11  •  11 
=  V(ll)^3 

=  121  Vs  =  209.57  square  inches. 

7rr^  —  4Q_ 


20.  Diagonal  =  V14V  20  V  30^  =  Vl496  =  38.67. 

21.  Diagonal  =  Vl^  +  l’-^  +  1^  =  Vs  =  1.732  feet. 

22.  Let  A  BCD  be  the  floor  {AB  being  24),  DKC  one  end  wall,  and 
AKC  an  adjoining  wall.  Let  DKG  be  folded  back  about  DC,  to  the 
plane  of  the  floor.  Fold  ADK  back  about  AD.  Then  the  required  line 
is  the  shorter  of  the  two  lines  BK. 

BK  (across  end  wall)  =  V24’'^  +  (40  4-  14)^  =  59.09  feet. 

BK  (across  side  wall)  =  V (24  +  +40^  =  55.17  feet,  required  length. 

23.  Let  the  integers  be  2  and  3. 

Then  22  +  32  =  13,  —o 

82-22  =  6,  62  +  12"  =  13'*  =  169. 

and  2  •  3  •  2  =  12. 

One  can  thus  take  any  two  integers  and  find  three  integers  which  will 
be  the  three  sides  of  a  right  triangle. 

24.  28  =  2.7-2  =  2.1.14. 

Now  using  7  and  2,  and  1  and  14,  as  in  Exercise  23,  we  obtain : 

72  +  22  =  53,  11^12  =  197, 


72  -  22  =  45, 
45^  =  53^ 


14^_  12  =  195^ 
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1.  xi  =  V x^. 

2.  {ac)i  =  -Va^. 

3.  (4x)^  =  'v'Tx. 

4.  4x^  =  4:-Vx. 

5.  6  cx?  =  QcV x^. 

6.  a3c5  =  Va^  Vc^. 

7.  3  {c^x)i  =  3  Va  ^ c^x^. 

„  4  at  (c  —  x)t  1  1 

8.  — - —  =  4  as  (c  —  x)3 

a2(c-x)  - 

=  4  Va(c  —  x)2. 

9.  4^  =:  2. 

10.  36^  =  6. 

11.  64i  =  4. 

12.  81?  =  3. 

13.  4t  =  23  =  8. 

14.  27t  =  32  =  9. 

15.  (-  8)t  =  (-  2)2  =  4. 

16.  (i)^  =  h 

17.  (-  32)  5  =  (_  2)3  =-  8. 

IS-  =  M  = 

19.  (—  125)3  .  =  25  • 

20.  (-  243)5  .  (81)1  =  9 . 27  =  243. 

21.  -V^  =  xt. 

22.  Va^  =  a^ci. 

23.  3  Vx3  =  3x5. 

24.  4  "^4x2  =  25x1* 


25.  5'^8x^  =  10  xt. 

26.  6^64x3  =  24x1. 


27.  5^-  125  c2  =-  25  ct. 


28.  c  V(x  +  a)3  =  (cx  +  ca) (x  +  a)K 


29. 


30. 


5cVax^  •  ■^5x^ 

■^5x2  Vax 


=  5  cV^ 


X" 


=  5gX3. 


x“ 


a  1 
X”C«. 


31. 


_  4  a  2  a  6  a 

Vx2  «  =  X  X  ”  =  X  »  . 


32.  (a)  5.  (^^)  3  in 

(5)  3  V—  2.  (A)  cix  in  3  V^. 
(c)  f.  _  (z)  +  2  of  •^. 

{d)  V3.  (j)  8  of  V^. 

(e)  V7.  (A:)  -  3  of  27. 

if)  Vi. 


33.  See  pp.  237-238. 


34.  The  first  four  are  rational ;  the 
last  two  are  irrational. 


35.  See  p.  238. 

36.  No.  See  pp.  238-239. 

37.  Yes.  See  pp.  238-239. 

38.  See  p.  238. 

39.  V3»  only  are  surds;  all 

are  radicals. 


40.  2,  2,  -  2. 

41.  Second,  third,  third,  third,  and 

fourth. 

42.  One ;  one. 

43.  Two;  none. 


1.  vTs  =  =  3  V2. 

2.  -^16  =  =  2-^. 

3.  2  =  10  V3. 

4.  4  54  =  —  12  -V2. 
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5.  V^=:V2. 

6.  -^3^9  =  \/9. 

7.  Vl  =  l-y/TE. 

8.  Vf  =  ^  VlO. 
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9. 

10.  ^  =  1^49. 

11.  6<^^  =  2\/^. 


12.  V32  -  (1)2  =  V9-  I  1=  I  Vs. 

13.  V  7--^  -  (1)2  =  V49  -  -V-  =  I  Vs. 


14.  V4  -  8  Vs  =  V4(i_  2  Vs)  =  2  Vl_  2V3. 

15.  V36  +  18  V5  =  V9(4  +  2  V5)  =  S  V4  +  2  Vs. 

16.  ■'^81  -  S  VSs  =  ■^81-27  =  S  "^S  -  Vs. 


17.  V E2  -  3BW5  =  3  V5. 

18. 


ij2  _  7>2  ve  B  , - p 

- ^ - =  3V3_sV6. 


19 

20'. 


^7.-  + 

21.  S  V5  =  V45. 

22.  2  Vs  =  V^. 


(ly  Va  =  +  =  f  ViTTvI. 


23.  2  c  Vc^  =  V 8  &. 

24.  4  Vi  =  VTO. 


25. 

S  \a2 


•3/a 

Vs- 


„  /  2  /4a  +  2  „„  x-3«  =/  126  ,, — 

26-(2«  +  1)V4^=V^-  = 

28. 

2  \  \  i 


C2_  &2\2 


C 

2 


vV 


Va  - 


(a  +  -  '’"'1 

^  (.2  —  62'^ 

J  \  2c  / 

2c/ 

j  /a^  +  2  ac  +  c^—b^\ 

/—  a'^  +  2  ac  —  c^  + 

J  \  2  c  / 

\  2c  / 

/(a+5  +  c)(a— 54-c)(a  +  6— c)(—  a4-  6  +  c) 

J  4  c’^ 

a4-54-c  a  +  6  —  c 

a  — 64-c  — a  +  6  +  c 

29 


X. 


=  V6‘  (s  —  a)  (s  —  b){s  —  c). 

.  V Vx  =  =  X?  =  Vx.  31.  ■VVx=V^  =  a;^  = 

30.  V Vx  =  V^  =z  =  Vx.  32.  V  Vs  a^x  =  ■\/(8  a^x)^  =  Vs  a^x. 

33.  V3  Vs  =  V  V^  =  V^. 

34.  V 3  V3  V3  r=  V ■V27  V3  =  V  VV^  =  V2I87. 


35.  2  ^2  V2  =  2  ■VVl6  =  2  V16. 

_  "  j  c  c  ”  / 

36.  V V^  =  \x«  =  x^  =  VV.  37.  \ 


a 

=  X 


/a_^m\  a 

V  ■  nj  —  a;w  —  V^. 
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1.  =  5  V2  +  7  V2  -  4  V2  =  8  V2. 

2.  4^  +  4^3- 8^3  +  5^3  = 

3.  10  Vf  -  +  4V-V  =  2  V^-  Jq  +  2  =  !-§V30. 

4.  3  Vf  +  3  V|  -  2  V^  =  f  Vli  +  I  Vli  -  f  Vli  =  ff  Vl4. 

5.  Vx®  +  V^  —  12  V^  =  X  Vx  +  Vx  —  12  Vx  =  (x  —  11)  Vx. 

6.  —  \/—  =  -  V3  ax  +  -  V3ax  —  -  V3  ox 

\x  \a  \3  X  a  3 

3  a  +  3  X  —  ax  /r — 

= - V3  ax. 

3  ax 


=^v^+?v 

x3  a 

8.  V32  x^  +  V 1250  X  —  V 512  x  —  V2  x 
=  2xV2x  +  5V2X  —  4  V^  —  V^ 

=  2x  V2x. 


5  ax. 


9.  V(a  —  +  c  Va^  —  2  ac  +  +  (a  +  c)  Va  —  c 

=  (a  —  c)Va  —  c  +  cVa  —  c  +  (a  +  c)Va  —  c 
=  (2  a  +  c)  Va  —  c. 


ac  \  ac 

1  / —  1  / —  a  +  c  ! —  a  —  c  ! — 

=  -  Vac - Vac  H - Vac  —  - -  Vac 

c  a  ac  ac 

a  —c  +  a4-c  —  a  +  c  / —  a  4-  c  / — 

= - Vac  = - Vac. 

ac  ac 


11.  V^  +  V(3  a  +  9)  (a  +  3)--^  -  V^  +  aVo-  4V3 

=  2  V3  +  (a  +  3)  V3  -  3  Vs  +  a  V3  -  4  Vs 
=  (2  a  -  2)  Vs. 

12.  2  Vo  a^  -  9  (i^b  -  3  Vo  -  9  +  V(a’'^  -  W)  (a  +  b) 

=  6  a  Va  —  5  —  9  5  Va  —  5  +  («  +  ^)  Va  —  6 
=  (7  a  —  8  5)  Va  —  5. 


306 


COMPLETE  SCHOOL  ALGEBRA 


10/  IX  /ct  +  &  .  — TTTTS  a  +  b  /36  a52 

13.  (a  —  6)  A  / — - 1-  V25 a2  —  25^2  +  -y  / - 

\ a  —  b  a  —  b  \  a 


3663 


+  6 


Va2  —  52  +  5  ■\/a2  —  62  +  ■■■-■^  'Va^  —  b^ 


—  6  + 


66 

a  —  b 


Va2  —  62  = 


6  a 


a  —  b 


a  —  b 
Va2  _  62. 
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1.  V3  .  V27  =  V81  =  9. 

2.  V|.  Vi 

3. 

V3  .  V2  =  3^  •  21  =  3t 

.  2-i  -  VF 

.22  = 

V108. 

4. 

V6'V2  =  V6-V4  =  V  24. 

5. 

'yi2-Vi  =  v'(12)2y)« 

=  1 V18. 

6. 

II 

05 

II 

> 

l« 

«2  Va. 

7. 

3  lx  la  c  /x2  a^ 

\a  '  \x  ~  ~ 

:  =  -1  V ax^. 

\x  X 

.  8. 

V2  X^  .  V3  X  =  VI8  X®  : 

=  X  V18  X. 

9. 

(Vx  —  3)2  =  X  —  3. 

10. 

(2V3X  —  1)2  =  12x  — 

4. 

11.  (3\/a;-  2)2=:0Va:-2. 

12.  3  Vx  —  3  •  V4  X  —  8  =  6  Vx2  —  5  X  4-  6. 

13.  ( Vx  —  Vx  —  3)2,  =  x  +  x  —  3  —  2Vx2  —  3x=:2x— 3— 2Vx2  — 


14.  (Vx— 3— V4x— 7)2  =  5x  —  10— 2V4X 

15.  (Vx  —  V3x)  4  Vx  =  4x  —  4x  V3. 


16. 


■  19x  +  21. 

6-2  VsV  [(V5  +  1)  (V5  +  1)]^  ( V2  +  1)  (9  V2  -  9) 


2 


16 


=  56 — 24^  ^  =  (14  _  6  Vs)  (7  +  3  Vs) 

18.  V6  =  V^  =  V^.  3/77  /r 

V3  =  V3"3  =  V^. 

21.  2  Vs  =  V20  =  V8000. 

V^  =  -^(89)2  =  ^7921. 


2V5>  V^. 
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22.  3  V^=  =  ^19683. 

2  ^10  =  Vm  =  -v/(80)2  =  ^6400. 


3  Vs  >  2  Vio. 


23.  Vis  =  2  V3  =  2  V^. 

V^  =  2V2  =:  2V16. 


V48  >  Vm. 


24.  v^=:V^  =  V27. 

Ve  =  V^  =  V36.  Vi25  <  V3  <  V6. 
V125  =  VE  =  V25. 


25.  4V6  =  4V216  =  V(412)216. 

3  V^  =  3  V625  =  V(3i2)  625. 

4  V64  =  4  Vi  =  4  V44  =  V(412)256. 
(312)  62^<  (412)  216  <  (412)  256. 

3  V^  <  4  Ve  <  4 V^. 


26.  V3  =  V^  =  V27. 

V3x2  =  V(3x2)2  =  V^. 

27.  Va  +  &  =  V(a  +  6)2. 

Va  —  6  =  V(a  —  6)*. 

28.  2 X V5.X2/  =  2 a: V625 

5  X  VSx?/  =  5  X  V27  x^?/^. 


29.  V^  =  Vx2^. 

Vx?/2  =  Vxl^y^^. 

Vx2?/  =  Vx24^. 

30.  (V3)^  =  V9. 

31.  (2  Vi)^  =  4  Vie  =  8  V2. 


32.  (Vs- Vs 5- Vs. 

33.  (4  V3  -  Vsf  =  48  -  16  Vs. 

34.  (V4-  4V3)^=:^^  -  32  V3  2  -V^S-  4V3. 

35.  (Ve-  3  V2f=  Ve  -  3  V2. 


36.  (3  Vs)®  =  27  Vi2S  =  13S  VS. 

37.  (3  V2  -  2  Vs)®  =  S4  -  S4  Vi^  +  108  V2  -  24  Vs. 


38.  ((Vl'_  V2)y  =  {^7  -  6  V2f  =  1393  -  98S  V2. 

39.  (S  Vs  +  9  V3  -  V7  +  2  Vl^)  ( V3  +  Vs  -  Vl) 

=  S  Vis  4-  27  -  V^  +  6  V^  +  2S  4-  9  VIs  -  V^ 

4-  10  V^  -  S  V^  -  9  V^  +7-14  Vis  =  S9. 

40.  (Va  —  Vac  +  Vc)  (Va  +  Vac  +  Vc)  (a  +  c  +  Vac) 

=  (a  +  Vac  +  c)  (a  +  Vac  +  c) 

=  a2  +  (a  +  c)  2  Vac  +  3  ac  +  c2. 

41.  (V2x  -  1-  Vs)  (2  V2 X  -  1  +  Vis)  (4x  -  VlOx  -  S  -  17) 

=  [2(2x-l)-2Vl0x-S  +  3Vl0x-S-lS](4x- VlOx-S-17) 

=  (4x  +  VlOx  —  S  —  17)  (4x  —  VlOx  —  S  —  17). 

=  16x2-  146  X  +  294. 
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42. 


N 


R2_ 


5  -  2  P2  V5  +  E^ 


9 


9  3 

2BWs  3R^ 

6  36  36 


'jg  V4  _  V2J 


44.  \  R2_ 


N 


36  3 


R2_ 


4  P2  _  i^2  V2 


4  R2  _  4  7^2  +  272  V2 


4 

7^’^2 

2 


45.  V3  +  V3  -  V3^  =  ^V9-8  =  !^V6. 


2\2 

— )  —  (e*  —  2  e- 0  (e*  —  2  e- 0  +  e2^  +  e- 2*  —  6 
e^j 


—  Ve2^  4-  4  4-  4e-‘-2^  —  e2a:  -f-  4  —  4e-2a5  4.  e2x  ^  e-2a: _  0 


=  Ve2a;  4.  2  +  6'-2a;  =  c*  -j.  g-x. 


1.  V7. 

2.  vL 


Page  347 

3.  ^2.  6.  Vs  +  7.  7.  V^  +  V^. 

4.  Vi.  6.  3  V7  +  2  Vl3.  8.  Vx  —  c  +  A/a 

9.  ( V2  +  Vs  +  Vs)  a/6,  or  2  Vs  +  3  V2  +  V30. 

10.  a/s  -  a/^  =  VJ  =  1  a/3.  12.  24  -  3  Vs 

8a/3 

4  V3  V3  ^ 


Ji^  =  ?V3. 
3  Vs  Vs  3 


11.  8 --4  Vs 


=  ?V3. 


13.  a  -f-  c  Vx  = 


a 


Vx 


a 


Vx 


VxVx 


ex 


14,  (VI2-  VIs),^  2  V3  =1^^^  =  =  1-2^6. 

2  a/s  Vs  6  2 

15.  (12  -  8  V6  -  4  Va)  -^3  V2  =  ^  ^  ^ 

3  a/^  •  V2 

=  2A/2-V3-fV3  =  2V2-  y- a/3. 
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26. 


16. 


Ve  _  Ve- 
</2~  ^2.  </! 
VS^  .  23 . 2* 


17. 


18. 


^8 


V2 

\/32 


V2  V2 

=  =  4^2. 


19. 


20. 


21. 


22. 


23. 


=  ^33 . 2  =  V^, 

Vi  V^  V16  \2  2 

3  3(2  + Vs)  ^6  +  3V3^g  /g 

2  -  Vs  (2  -  Vs)  (2  +  Vs)  4-3 

Vs  _  V3(V2-V3)  _  Ve-s 

V2  +  Vs  ( V2  +  Vs)  ( V2  -  Vs) 

V7 


2  + 


Vs) 


2-3 

Vl4- 


=  3  -  Ve. 


V2 


V2-  Vs 


_  _ ^  ^  =  V14+7V3. 

Vs  (V2-  V3)(  V2+  Vs)  V4-3 

V2 


Vs  Vs  +  V2  V6-3V34-2V2-V6 


24. 


Vs  -  V2  Vs  -  V2  Vs  +  V2  V9  -  2 

S  Vs  +  2  V2  -  V6  _  V42  -  21  Vs  +  14  V2  -  7  Vo 
Vt  “  7 

V7  +  V5_  (V7+  V5)(2  V7  + V5)  _14+3  V^+5_19  +  3  V^ 
2V7-V5  (2V7- V5)(2v^+ Vs)  28-  5  23 

19  +  3  V^  _  (19  +  3  V^)^ _ 

23  (l9  -  3  V^)  23  (19  -  3  V^)  (l9  +  3  V^) 

_  361  +  114  V^  +  315  _  676  +  114  V^  _  338  +  57  V^ 
23(361-  315)  “  23-46  ”  529 

25.  (a)  6  +  3  V3  =  6  +  3  (1.73205)  =  11.1961. 

(6)  3  -  Ve  =.  3-  2.44948  +  =  .55051  +. 

(c)  Vl4+  7V3  =  Vl4  +  7(1.73205)  =  V26. 12435  =  5.1111. 

V3 


1.73206 


1.73205 


=  .55050. 


V2  +  Vs  1-41421  +  1.73205  3.14626 

There  is  a  difference  of  one  one-hundred-thousandth. 

27.  In  general  the  result  will  be  far  more  easily  obtained  and  will  be 
more  nearly  correct  if  rationalization  is  used. 

28  _  7  +  2  VTo 

Vs  —  V2  (V5  —  V2)  (Vs  +  V2)  3 
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29. 


2V5  +  3V7  _  (2V5+  3V7)(3V5+  2  Vt)  _  30  +  42  +  13 
3  V5  -  2  V?  (3  V5  -  2  V?)  (3  V5  +  2  V?) 

72  +  13  V35 


17 


17 


30. 


31. 


32. 


33. 


Va  +  V6  _  (Va  +  V6)(Va  +  V6)_a4-6  +  2 
Va  —  Vb  (Va  —  V6)(Va  +  V^)  .  ^ 

Vx— 2Vc  (Vx  —  2  Vc)(Vx  —  Vc)  x  +  2c  — 3Vcx 


X  —  c 


Vx  +  Vc  (Vx  +  Vc)(Vx  —  Vc) 

Vx  —  3  +  Vs  _  (Vx  —  3  +  V3)  ( Vx  —  3  +  _  X  +  2  VSx— 9 


Vx  —  3  —  V3  (Vx  —  3  —  Vs)  (Vx  —  3  +  Vs)  X— 6 

4^  +  V2  4  “^2  +  V2  V8 


34. 


35. 


36. 


4  _  4'A^2  +  V2  _  _ 

■^2  —  V2  -^2  —  V2  "^2  +  V2  "^2 
=  2'^16  +  8  VV 

VIo-  V5 _  ( VTo -  V5) ( VIo -  Vs)  _  1.5 - 10 V2 
Vio  +  Vs  ( Vio  +  Vs)  (VIo  -  Vs)  5 

X  —  Vc  _  (x  —  ’vV) (x+SVc)  _x2  —  3c  +  2xVc 
—  3  Vc  (x  —  3  Vc)  (x  +  3  Vc) 


VV  V8 


r=  3  -  2  V2. 


X 


x^ 


9c 


Va  +  c  —  Vx  _  (V a  +  c  —  A/x)(Va  +  c  —  Vx) 


Va  +  c  +  Vx  (Va  +  c  4-  Vx)  (V a  +  c  —  Vx) 
_a  +  c  +  x— 2  Vox  +  cx 
a  +  c  —  X 

V3  +  V2  ( V3  +  V2)  (2  +  V3  +  V2) 


38. 


2  _  Vs  +  V2  (2  -  Vs  +  V2)  (2  +  V3  +  V2) 

_  2  V3+2  V2  +  S+2  V6_  (2  V3  +  2  V2  +  S+2  V6)(3-4  Vi) 

3  +  4V2  (3  +  4  V2)(3-4  V2) 

_  10  Vs  +  14  V2  +  1  +  2  V6 

“  23 

Vs-  VI  _ _ (Vs -  VI) (Vs  +  VI  +  V2) 

Vs  +  VI  —  V2  (Vs  +  VI  —  V2)(Va+ V7  +  V2) 

_  Vio  -  VTi  -  2  _  ( vTo  -  Vi4  -  2)  (10  -  2  V^) 

ioj-2V^  (10  +  2  V^)  (10  -  2  V35) 

_  24Vi0-20Vl4-20+ 4V^  S  Vl44- S- 6  VIo 


39.  No. 


-  40 

40.  Yes. 


10 


41.  No. 


42.  Yes. 
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Page  349  (First  set) 

1.  6-2V8  =  4-  2V8  +  2  =  (2-  V2)l 

2.  7  +  2  VlO  =  5  +  2  VlO  +  2  =  ( Vs  +  Vi)^. 

3.  13  +  =  12  +  2  Vl2  +  1  =  (2  V3  +  l)^ 

4.  8  -  =  8-2  Vl5  =  5-2  VTs  +  3  =  ( Vs  -  Vsf, 

5.  11  -  4  V?  =  7  -  2  +  4  =  (V7  -  2)^ 

6.  17  +  12  V2  =  8  +  2  V72  +  9  =  (2  V2  +  3)1 

7.  ll-3V8  =  9-  2  Vl8  +  2  =  (3  - 

_  _  T 

8.  65x-  20V3x^  =  60x-  2  V300x2  +  5x  =  (2  Vl^  - 

9.  126a-  10a  Vs  =  a  -  2  Vl25a2  +  125a  =  (bVEa  -  Vaf, 

10.  —  V3a“  =  3a  —  2  +  -  =  (V3a  —  i  Va)^. 

4  \  4  4 

11.  2x  +  2 Vx^  —  49  =  x— 7  +  2Vx2  —  49  +  x+  7  =  (Vx  —  7  +  Vx  +  7)^. 

m — 7  a  +  1  ^  —  1  a  — 1 

2  \  4  2 

=  V2a  +  2  +  I V2  a  -  2)1 

13.  V9  +  3  Vs  =  Ve  +  3  Vs-  +  3  =  V6  +  V3. 

14.  Vl5  -  5  Vs  =  VlO  -  2  V50  +  5  =  (VTo  -  Vs). 

15.  Vm‘^  +  ?7i  +  2  n  +  2  m  Vm  +  2  n  =  Vm^  +  2  7n  Vm  +  2  n  +  m  +  2  7i 

=  (m  +  Vm  +  2n). 

Page  349  (Second  set) 

1.  x^  —  11  =  (x  +  VTl)  (x  —  Vll). 

2.  3x2  -  16  =  (x  V3  +  4)  (x  V3  -  4). 

3.  x^  +  2  =  (x  +  V2)  (x2  —  X  V2  +  Vi). 
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4.  —  12  =  (x  —  ^12)  (x^  4-  X  -^12  +  2  ^18). 

5.  3x3  -  27  =  3  (x3  -  9)  =  3  (x  -  ^9)  (x^  +  x  ^  +  3  ^3). 

6.  5x3  +  125  =  5 (x3  +  25)  =  5  (x  +  (x^  -  x  +  5  ^5). 

w  2  Vb  2  2  Vb  2  Va  —  2  Vft  2  Va 

I  •  - _j_  — - - -  — - - — - . 

a  —  b  a  —  b  a  —  b  a  —  b 

333  1  1333 

X  4-  c  X2  4-  c2  _  x2  4-  cx^  4-  xc2  4-  c2  —  x^  — 

*■  VS- Vc ~ 

1  1 

_  CX2  4-  c2x 
X  —  c 

9.  x2  -  5  =  0. 

(x  —  Vs)  (x  4-  Vs)  =  0.  X  =  Vs  and  —  Vs. 

10.  2x2  -  3  =  0. 

(x  V2  4-  V3)  (x  V2  —  V3)  =  0. 

X  =  —  and  or  —  -  Vc  and  -  Vd. 

V2  V2  ^  2 

11.  x4  4-  144  =  26x2. 

x4  -  26x2  4-  144  =  0. 

(x2  -  8)  (x2  -  18)  =  0.  X  =  2  V2,  -  2  V2,  3  V2,  -  3  V2. 

12.  4  x^  4-  c  =  x2  4-  4  cx2  or  4  x^  —  4  cx^  —  x2  4-  c  =  0. 

(4  x2  —  1)  (x2  —  c)  =  0.  (2  X  —  1)  (2  X  4-  1)  (ic  4-  Vc)  (x  —  Vc) 
^  -  i,  -  Vc,  Vc. 


1.  12-62  =  a^. 


Page  350 

rt  =  6  V.L 


2.  .s2  _  _ 


.^V3 


rt  =  -V3.  Area  = 

2  2 


2  s2  - 


=  1V3. 
4 


3.  20^  =  .s2 


s  =  —  V3.  Area  = 
3 


20 .  —  V3 


=  1^^V3. 


4.  s2  _  /£\  =  a^.  Whence  s  =  —  Vs. 
\2/  3 
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5.  +  ^2  _  100. 

{X  +  9)2  +  2/2  =  289. 

(2)  -  (1), 

18x  +  81  =  189. 
18  a:  =  108. 
a:  =  6. 


(1) 

(2) 


.-.  y  =Vl00  -  36  =  8. 
8-9 


C 


Area  =• 


=  36. 


6.  2/2  +  =  100. 
2/^  +  (16  —  xY  =  14I* 
(2)  -  (1), 

-  32x  +  256  =  44. 

32  a:  =  212. 

X  =  6|. 


(1) 


...  y  =  VlOO  -  (6|)2 


=  Viffi  =  I  V399. 

7.  (a)  In  A  OR,  AO  =  15  and  AK  =  Y-. 

Therefore  OK  =  V3  and  the  area  of  triangle  AOB  is 
Since  the  hexagon  contains  six  such  triangles,  its  area  —  V3. 

(6)  As  in  (a),  OK--^,  the  area  of  A  AOR  =  — Vs,  and  the  area 

3  §2  _ 

of  the  hexagon  =  ^-^\/3. 

2 


X 


8.  (a)  Let  AO  =  x.  Then  AK  =  - 
'  2 


a:^ 


©■= 


50 


the  area  of  A  OB  = 
.*.  the  area  of  hexagon  = 

(6)  As  in  (a),  x^ 


625.  Whence  X  =  — V3. 

3 

25-  5/- V3_  625^/^ 

2  ~"3~  '  ‘ 

6-625 


Vs  =  1250  Vs. 


-  =  /i2 

4 


X  =  ^  Vs. 

3 


,  2h 

_  7,2 

Then  the  area  of  A  OB  = - Vs  =  —  Vs. 

2  3 

the  area  of  the  hexagon  =  6  •  —  Vs  =  2/^2  Vs. 
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9.  Let  ABCD  be  the  base  of  the  pyramid,  K  the  vertex,  and  It  the 
point  of  intersection  of  the  diagonals  of  the  base.  Then  AjR  =  5V2. 

Therefore  _ 

KR  =  V^2_  (5  V2)^  =  5  Vl4. 
lOO-SVIi  500 


Hence  the  volume  is 


10.  As  in  Exercise  9,  AR  =  V97,  and  therefore 

KR  =  Vl6^-  (V97)‘^  =  Vl^. 

11.  Let  a  =  the  altitude.  Then  =  18^  —  (y)^.  Whence  a  =  9  Vs. 
Then  f  •  9  VS  ==  6  Vs,  and  ^  •  9  Vs  =  3  Vs. 

13.  As  in  Exercise  11,  CR  =  oVs,  CK  =  4  Vs,  and  therefore  - 

DK  =  VT22  -  (4  Vsy  =  Vl44  -  48  =  =  4  Vo.  ' 

13.  As  in  Exercise  12,  CR  =  VS,  CK  =  5  Vs,  DK  =  5  Vo,  and  area 
of  ABC  =  Therefore  the  volume  of  the  pyramid 

_  V3_  1125^/^ 

~  3  ~~r' 


14.  As  in  Exercise  12,  CR  =  -  Vs,  CK  =  £  V3. 

2  3 


I)K  =  ^e2  -  VsJ  =  ^  Vo. 


Area  of  ARC  = —V3.  Volume  = 


^V6.£-V3 

3  4 


=  £1V2. 
12 


4  3 

15.  Let  ABCDEF  be  the  base,  V  the  vertex,  and  OK  the  apothem. 

Then  "V 16^  —  10^  =  2  V39.  As  in  Exercise  7,  area  ABCDEF 

—  150  Vs.  Therefore  the  volume  of  the  pyramid 

^2V^.150V3^  300^3^ 


1. 


2. 


3. 


43  64 

2-4.30  =  1. 

24 


1  = 


1 

16* 
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'  4.  2-2.3-4  =  -1— =  -1-. 

22 . 34  324 

6.  7  .  70. 0  0. 
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\3/  (1)2  I  4 

g  /4\-YlO\-2_  1 

‘  W  u)  ~  {i)HW 

1  1  45 


15.  32"  5 


32I 


1 

¥ 


1 

4 


64  •  100  256  256 


9. 


3-2 


125  •  9  45 

2 . 32  =  18. 


16.  05  •  5'^  =  0. 

17.  4-i 

4i  2 

18.  8-i  =  — =  1. 

.1  2 


83 


10.  i  =  ?  =  3. 

30  1 


19.  16"? 


161 


1 

2' 


11. 


12 

4-1 


12 . 41  =  48. 


20.  8  3  =  —  =  —  = 
8t  22  4 


12.  5  •  20  -  (5  •  2)0  =  5  -  1  =  4. 
4-2. 3-2  _  62  _22_1 

~  42.32  “  42  “  4* 


21.  16"  t 


16i 


43  ~  04 


13. 


6-2 

14.  (m  —  n)o  =  1  if  m  n. 

24.  (-8)-t  =  ^ 


22.  251-5  =  25^  =  53  =  125. 

23.  03 .  of  =  0. 

1  1 


(_8)f  (-2)^  4 

26.  (-64)-!  = - ?—  ^  ^ 


(-  64)3 

26.  (-  32)^  =-  2. 

1  J.  _  1 
'¥~  4 

1 


(-  4)2  16 


27.  (32)- -4 


(32)t 


28.  (-125)- 3  = 


(-  i25)t  (“ 


25 


29.  -^27-2  = -^3-0  =  3-2  =  i  =r  1. 

32  9 


30.  -v/8^  =  •^2-6  =  2-2  =  —  = 

22  4 


31.  (^-8)^  =  (-2)2  =  4. 


33.  (i)  J_  =  — 3=36. 

W  (i)^  j\ 

34.  (.04)2  =  (.2)3  =  .008. 


=  432. 


16-27 
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35.  (.027)"  3 


36.  (.064)~7  = 


(.027)1 
1 


(.3)- 


1 


100 


i  4 

o  •  * 


(.064) 

37.  (.00032)1  =  (.2)2=  .04. 

9-1. 9-1 


5 

2 


38. 

39. 


3-4 

2-1 


3-4 


9-9 


40. 


41. 


42. 


2-2  _  2-3 


3-2  _  2-2 

3-1  -  2-1 

2-1  +  3-1 

2-3  ^  3-3 


3-3  _  2-3 

3-1  -  2-1 


_  2  _ 


1  _  2^ 

i  _  1 
P  ^ 


^  =  4. 


1-4-1 


3  


i+i=i 

3  2  6 
•  1 


^  33 


1_ 


1 

2 


1  1 


7 

JS 


7  ' 


¥ 


1  _  1 
3  2 


_  J.  1 
“32  "^3 


1  2-15 
2  ^ 


43.  m-  3  = 


62. 


4  a-  250  4  ^5 


44.  2  a-  ®  =  — 


2/- 3  a2 

gg  5-i(a6)i  _  102  _  20 
'  10-252 


45.  3a6-2  = 

46.  7  a;2y-  2  = 


3a 

7x2 


2/' 


47.  x-'^y-'^z  — 

48.  4  a®6-  2c2  = 


X7/2 

4  a^c2 
62 


49. 


60. 


a- 2 
4x 


=  3a2. 


y 


-3 


=  4  xy^. 


54. 


55. 


56. 


67. 


58. 


69. 


3a36- 


4  a- 250 

12  x27/-  1 

2yx-i 
10- la 


3a% 

TP" 

6x3 


a 


bc^  10  6c3 
4  a-  26c-  3  2  64 


6  a-  25-  3c0  3  c3 

4-  3  .  r-  6  .  §6  g8 


o—  2/>* — 


y-  2^3 
2  s- 1  2  a^ 


43  .  J.4  .  f3 


61. 


4  cO  42/2 


xy 


-2 


60. 


X 


m”a-^ 

5x27/« 

X-my-i 


m”s 


—  5x("*  +  2)y(a-h4). 


S3 

64  r4t3 
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61. 


62. 


63. 


64. 


65. 


66. 


2a252 


a-2_5-2  1  1  62_a2  62  _(j2 

^  a262 

3  3  S  Sab 


a- 1  +  6-1  1^1  6  +  a  a  +  6 

a  6  ab 


a 


a 


a 


a-2_5-2  1  1  62_a2  62_a2 

5 


% 

a2  62 

a262 

6se2 

 5se2  

5  se2 

5-2  +  e-2 

1  1  “ 

s2  e2 

e2  +  s2 

s2e2 

a- 2 

1 

» 

62 


a- 2  +  6- 2 

a-36-3 

^_3  6-3 


a2  +  62  +  62 

62 


a363 


Ca  +  p) 


6^  +  a* 


67. 


l_’l 

a-^  —  b-^  _a^  62  _1  1_6  —  a 

a- 1  +  6- 1  1  1  a  6  ab 

“  +  7 

a  6 


a-^-b-^  ;,4  1  1  62  +  a2 

68.  - : - - r  =  = - 1- 


a-2  _  6-2  J_  _  ^  a2  62 


a262 


69. 


1  +  1 

a- 1  +  6- 1  _  a  6 

^-3  +  6- J 


a262 


1  1  1  1  1  62  —  a6  +  a2  52  _  ^[6  +  ^[2 

^+-  --^  +  7::  - 


6^  a2  a6  62 


a262 


WA  — 27-1  „  __  1  1  1  a2  +  3a  +  9 

70.  - ^ =  a-2  +  a-i3-i  +  3-2  =  —  +  —  +  -r=-  ^  ^ 


a-i  -  3-1 
71.  ^  =  2xvz-\ 


3  a  9 


9a2 


4  a^ 

72.  _  =  4a36-3. 
63 


73. 


3  a; 
a-  26^ 


3  a26- 


4.  3  7  T — 

74.  =  23  .  s3c-  3  =  8  s3c-  3.  76.  .  \  -  14  X-  ly- 1. 


2- Is- 2 
12  a263 

75.  __!^  =  3a253a;-iy-2. 
4x^2 


77. 


2-  1^/3 

5ac-^ 
c{x  —  y)2 


=  5ac-^{x  —  y)-^. 
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7m-%^  _  _ii  1 

78.  - - -r  —Im  ^  n^' 


79. 


1 


m|  (m  —  n) 


0 


6a2  (c  +  d)-3 


=  5- la- 2 


80.  —  ab-  ic-  lx- 1  (x  y)~^‘ 


81. 


82. 


box  (x  —  ?/) 

42  m-«n2"» 
56  m-  2  nn~  ^  ” 
r“  is2 
r“  2s^  (s  —  r)® 


=  3  •  4-im«?i2"»  +  3n^ 


—  rs- 1  (s  —  r) 


-  3 


1.  X^  •  X-2  =  x2. 

1  1  ■'> 

2.  x'S"  •  x^  =  x^. 

«  1  If.  l  +  i  5 

3.  x^  •  X3  •  X*!  =  X2  ^  3  =  X6. 

4.  7x®  •  X3  •  x2  =  7  X  ^  . 

..  3/-  1  1+1  J 

5.  VX  •  X?  =  X3 

6.  ^x  •  "^x^  =  xl  ■'■  ?  =  xtI. 

T.  aVax  ‘  a^'Vax-'^ 

1  1  1  1  _1  5 

=  aa^x^a^a^x  ^  =  a^. 

8.  e*-  e-^  e"  =  1. 

17.  (25ai66)-2  =  5-ia-2/;-3  = 
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9.  e“-  3  .  =  ga. 

10.  gS  — 2a.g2  +  3a_  g5  +  a^ 

11.  X  •  X“  •  X*  •  X®  •  x2^-3a 

—  ^3  6  —  2  ct  -{- 1 

12.  (23)3  =:29  =  512. 

13.  (2- 3)- 2  =  26  =  64. 

14.  (x2)3  =  a;6. 

1C  /  Li  i 

15.  (X3)2  =  X6. 

27 

16.  (3x-2)3  =  27x-6  =  ^ 


5a253 

18.  (a26)3  (a  +  6)  =  a663  (^a  +  b)  =  aHi^  +  a®^^. 

19.  (a3)2a:(a2)3ar  — 

20.  {a^Y  +  y  {(jfiy- ^  =  tt3*+32/  ,  (fiy-2x  —  «a;  +  5.v. 


21.  (x2  —  X-2)x3  —  x^  —  X. 

2  2 

22.  (xi  —  ai)  X-  2a-  2  =  x‘^a-  ^  —  x-^a^  =  - —  — . 

a^  x3 

/  1  1.  2.  1  1  2.  2. 

23.  (x3  -f  y3)xsy3  =  xy^  +  X3^3. 

24.  (x3  +  ^3)  (a:3  —  ^3)  =  x^  —  ?/3. 

25.  (a-2  +  3)  (a-2  _  5)  =  a-^  _  2  a-2  -  15  =  -i  -  —  -  15. 

a^  a2 

26.  (a-i  —  a)2  =  a-^  —  2a-'^a  =  — —  2  +  a^. 

a2 

27.  (a3  -  2  a-  2)3  =  a9  _  3  (a3)2  (2  a-  2)  +  3  (a3)  (2  a-  2)2  _  (2  a 

=  a2  —  6  a^  +  12  a-i  —  8  a-  6 

=  a9-  6a4  +  —  -  A, 
a  a® 


(c  +  d)3. 
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28.  (a  —2a  +  3a-2)2=ci-2^4(j2^9(j-4_4_f.0(j-3_i2a- 

1  ^  ^  9  ,  6  12 

= - h4a2  4 - 4h - 


a* 


a 


29.  (e*  +  e-^)^  =  +  2  +  =  +  2  + 

^2  X 


30.  (a-i  +  6-2)/i 
\a 


+  ,2  /  \ 
va  6^/  \a 


6^) 


a-‘ 


31.  (e2^  -  2  +  e-2a^)2  =  e4x  4.  4  4.  e-4x  _  4 e2*  +  2  —  4e- 

1  4 

=  +  6  H - ^  —  4e2a5  _ 


2x 


d4  X 


q2x 


32.  (3  a  2 -f  2a3)2  =  9a-i  +  12a6  +  4a3 

9  1  ,4 

—  —  4“  12  a®  *{■  4  a® . 
a 

33.  (a5  —  2  alx  +  4  x^)  (a^  +  2  x)  =  a^  +  8  x®. 

13  2  112  * 

34.  (X3  +  2  2/3)  (x3  —  2  xB^/s  4-  4  ys)  X  +  8  y. 

36.  {<^\  +  +  b^){oh  —  a464  4-  62)  —  a  4-  aiftl  4-  6. 

36.  (a;  —  x2y“2  4-  y-i)(x  +  x2y“2  4-  y-i)  =  x^  -{-  xy-i  +  y-^ 

o  ^  1 

=  X2+ 

y  y2 

37.  ("^a®  —  3  Va)(^^  —  3  Va)  = —  6  •  Va  +  9a 

=  a V  -  6  a V  +  9  a. 

38.  (5  =  (5c-id-i  -  ac-t)3 


125 


75  a  15a2 


1_5  2  7  '  3  3  _  6 

c'2'#  c^(Z2  ci^(i 


/  ^  ^\l  r  /  1  6K3  3  3a6^ 

39.  (  va +— If  Va +— 1  =  (a2  +  — j  =  a2  H - - - 1- 


3  a6^  .  3  a^5  b 


40.  —  5 m””2c(n  4.  25 a^” 

m  +  5  g” _ 

m”  —  5  ?n”  -  ig”  +  25  ma^” 

5m”~ia”  —  25  m”-%2n  4_  125  a^” 

m”  +  25ma^”  —  25?n”~2a2’‘ +  125  a®’* 

41.  25X-^  +  15x-2y-8  4.  9y-16 

5  x~  ^  —  3  y-  ® _ 

125  X- 6  +  75x-4y-8  +  45x-2y-i6 

—  75x-%~®  —  45x-^y~i®  —  27 

-  27?/- 24  =  — 

X® 


y24* 


125  X- 6 
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1 .  -T-  X®  =  X“  2  — 


x^ 


2.  x^  x^  = 


1 

X3. 

_  3 
X  2 


3.  x2  -f-  x^ 

6.  (x«  —  2x2«-i  +  3x3«-2)  -4-  x2«-i  zz  x^-®  —  2  +  3x«-i 


3 

X2 


4  ax^  1  1 

-  =:  a^x^. 

1  1 
a2x2 

^  ax  —  a^x^  x^  8 
5.  - = - x2. 

a^x^  ^ 


7.  (6a3  +  4«_  9a’*-2  +  Sa^-'^)  4-  3a«-2  z=  2a5  +  3H_  3  +  f  a‘ 

8.  (x  —  2/)  4-  (x^  —  2/^)  =  x^  + 


x-8y 

1 

X3  —  2  2/3 

X  —  2  xti/¥ 

2  ^11  ,2 

X3  +  2x32/3  +4^3 

2xty¥ 

2x¥y3 

—  4  x¥^t 

4x3?/3  —  8y 

4  x¥yf  —  8y 

16  x2  —  81  ^2 

2x2  +3  2/2 

16x2  -1-  24x¥2/¥ 

8  X2  —  12  X2/2  +  18  X2y  —  27  2/i 

—  24x2^2 
3  1 

24  x2?/2  —  36  xy 


36  xy 

1  3 

36x2/  +  54x2j/¥ 

—  54  X22/i  —  81  2/2 

—  54  X22/¥  —  81  2/2 

a3-62 

a2  +  63 

0  5,1 

a^  +  a26¥ 

5  1  3,2  ,  1-4  ,5 

a2  —  a^b3  +  a26¥   a6  +  a2b3  —  6¥ 

5, 1 

5,1 

a203 


a^bs 


a26f 

a26l  +  gift 

-  a26 

-  ah  - 


a&t 


abs  —  52 

,4  1-5 

ao3  +  a^b^ 

—  ah^  — 

-  ahj  - 


62 

62 


—  2 
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12.  a2  +  a6-i  +  6-2 

3  1 

a2  —  a^b~  2  +  a6-i 


a 


 +  6-1 


a  4-  a^b  ^  +  &-1 


3,_I 

a^b  2 

^7-1  7  1  I7  — 3 

a2b  ^  —  gp-i  +  a26  2 _ 

a6-i  —  a26“l  +  &-2 
—  a^6~t  +  6-2 


g2x  _  2  4-  e-2* 

gX  _  g-X 

e2  *   1 

I 

1 

8 

—  1  +  e-2« 

—  1  +  e-2a^ 

3 

14.  4.  3e*  _| - 1_ 

&' 


4- 

2e^  4- 
2e*  4- 


1 

gX  4.  g-X 

g3x 

1 

62*4-2  4-  — 

g2x 

_3 

gx 

e* 


gx  g3x 


1  1 

- 1 — r~ 


>3x 


15.  c[  4"  ci^b^  4”  2  d^b^  4~  2  6 


a 


^  2,1 

4-  2  a'sbs 


3  ^  il 

4-  2  63 


a3  4-  6t 


3 , 2 
a^63 

3,1 

asbs 


4-26 

4-26 


16.  4-  7  m2  4-  8 

m^  4-  5  m2  —  1 


7  m-  2  4-  m-  ^ 


m2  4-  5  —  ?n~2 


??22  4-  2  —  m-2 


2  m2  4-  9  —  7  ?7i~  2 
2  m2  4-  10  —  2  m~  2 


—  1  —  5  m-  2  4-  m-  ^ 

—  1  —  6  m-2  4- 


17.  2x2«-i—  x2”-2  4- 9x5”-4 

2x2«-i  4-  3x3”-2 


2x”-i  4-  3x2»*-2 


X”  —  2x2«-i  4-  3x3»-a 


—  4x3'‘-2  4-  9x^»-^ 

_4x3n-2  _  Qx^n-S 


6x4n-3  4-  9X^'*-^ 

6x4n-3  _j_  9a;5n-4 


322 


COMPLETE  SCHOOL  ALGEBRA 


18.  - 


-  16  aV-ftf  4.  40  a6  -  25  a"  hi 

-  4  aV-ft- 1  +  5  a“  35- 1 

-  16  a-^hi  +  20  ah 

.  7, 1  r  -  '-7,13 

4 a'5h"s  -5a  Ws' 

20  ah 
20  ah 


25  a~  hi 
25  a~  hi 


19.  +  llx2«  +  38x«  4-  33  —  28x-«  +  2x-2a 

x8a_|-  4x2«—  2x« 

7  x2a  4-  40x«  +  33 

7x2a  +  28x«  -  14 _ 

12  x“  +  47  —  28x-« 

12  x«  +  48  —  24  X-  « 


xa  -f  4  —  2  X-  ^ _ 

x2«  4-  7x«  +  12  -  x-« 


-  1  - 

-  1  - 


4X~“  +  2x-2a 
4x““  +  2  X-2a 


4  s 

20.  25  —  4  mris  +  4  mn^  —  mn^ 

2  4 

25  m3  —  1 0  m^na  -f  5  m2n 3 


r  5  ^21.  14 

5m^  —  2n3m2  -f  m2n3 


^  3  ^12  14 

5  m2  4-  2m2n3  — 


2  4 

+  10  m^na'  —  5  m2?i3 
2 

+  10  m^n? 


—  4  mn3  +  4  mii^ 

—  4  mn3  +  2  mn^ 


5  m2n3 

4 

5  m2n3 


+  2  mn^ 
+  2  wn^ 


8 

mn^ 

8, 

mn^ 


21.  —  3e*  +  3e-^  —  e-33; 

gSx  _  ga: 

—  2e^ 

—  2e^  +  2e-^ 

g—  X _  g—  3  X 

g-x  _  g-3x 


e*  —  e~  • 


g2x   2  +  6-235 


22.  6^35 

g5x 


5  6^3:  4.  10  635—  10e-  35+  5  6-3  35 

2  6335+  gx 


3—  5x 


—  3  6^3+  9  £35—  10  6- 35 

—  3g3x+  6e35—  3e-35 


g2x   2  +  6— 


2x 


63  35—  3635+  3  6-35—  6-3- 


3  635  —  7  6-35  +  5  6-335 

3  635  —  6  6-35+  3  6-335 


—  6-35+  2  6-335—  6-535 

—  6-35  +  2  6-335—  6-535 


23.  The  equation  6^35  =  1  is  equivalent  to  the  two  equations  635  =  —  1 
and  635  =  +  1.  While  x  =  0  is  one  root  of  6^35  =  it  is  not  a  root  of  635  =  —  1. 
Therefore  the  error  consists  in  setting  the  positive  square  root  of  a  nuin^ 
her  equal  to  the  negative  square  root  of  the  same  number. 
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1.  =  a«.  n  =  5. 

2.  23 . 22  =  2«.  n  =  5. 

3.  24 . 2®  =  2^.  n  =  7. 

% 

4.  23 . 2«  =  211.  n  =  6. 

5.  32 . 24  =  9 . 2«. 

24  =  2”.  n  =  4. 

6.  42 . 22  =  2«. 

24 . 22  =  2^^.  n  =  6. 

7.  43 . 23  =  2«. 

26 . 23  =  2«.  n  =  9. 

8.  42 . 24  =  22 

24 . 24  ^  22 «.  n  =  4. 

9.  33 . 93  =  3«. 

33 . 36  =  3«.  n  =  9. 

10.  92 . 3«  =  33. 

34.3«  =  33.  .-.71  =  1. 

11.  22 . 2»*  =  32  =  23.  n  =  3. 

12.  82 . 43  ^  2«. 

26 . 26  =  2«.  .-.  n  =  12. 


13.  83 . 42  =  2«. 

29.24  =  2”.  .•.7r=13. 

14.  93.272  =  3”. 

36  .  36  =  3”.  72  =  12. 

15.  27”  •  92  =  310. 

33”.  34  =  316.  .-.  72z:z2. 

16.  8”  .  42”  =  214. 

23n.24n  =  2l4.  n  =  2. 

17.  36 . 9”  =  812. 

93. 9”  =  94.  72  =  1. 

18.  9”  .  33  =  27”. 

32 n  .  33  —  3371,  n  =  3. 

19.  22”  +  2 . 4”  +  - =  82”. 

22»t  +  2 . 22«  +  4  —  26”. 

4  72  +  6  =  6  72.  .*.  72  =  3. 

n 

20.  81 .27”  =  (9”)2. 

34 . 33”  =  3”^ 

722  =  3  72  4-  4.  .  _  4  and  —  1 


21.  (25”)”  = 


57  n  57  n 

- ,  or  52”^  =: -  2  722  =  7  72  —  6.  ...  n  =  2  and  |. 

(125)2  56  2 


22.  26”  +  3 . 43»i  +  6  —  (8”)”,  or  26”  +  3 . 26”+12  —  23m2 
...  3772  =  12  72  +  15.  Whence  72  =  5  and  —  1. 


23. 


24. 


25. 


x'^  =  8. 

x'J  =  ±  Vs. 

x  =  (±Vsf  =  ±16V2. 

-i  c 
X  3=5. 


Vx  =  i. 


^  —  12'5‘ 


x“  3  =  256. 

X^  —  i  x. 


X  —± 


26.  xt=—  343. 
x^  =-  7. 

X  =  49. 


|x"^  =  2. 

-2  . 
X  3=4. 


X3  — 


X3  =± 

^  =  h  -  h 


27. 
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28.  (x“2)-4  =  49. 

=  49. 

x  =  ±7. 


29.  (ax2)-6  =  27. 

x-3  =  27  a6. 
1 


X  = 


^25  2 

30.  — z=z  =  — =  •  x? 


3a2 


255 


31.  (^-27x9)”^  = 


16t 

1 


-  or  x2  =  Whence  x  =  ± 


32.  (v^l6’^)“^  = 


(-  3x3)2 
1 


9x6 


1 


(2  ax2)2  4  a2x^ 


33.  V  164x6  =  (16)8X^  =  22x~2‘. 

34.  (x  X-  2)3  =  x3  .  X“  2  —  x. 


35.  (x2Vx-4)  ^  =  x-^x^=x^. 

36.  (x-2  Vi)  = 


4x6 

X3 


37.  (x-  2  Vj;3  ^  =  X  •  X  ?-X  6  =  xT^ . 

38.  [(^'8x4)~^]^  =  (8¥xt)“f  =  -J— . 

23x'^ 


3  125'  3375 

27  x3 - = - 

x6 


X 


12 


42.  VVa  =  a? 

43.  VVx^  = 


44.  ■n/4^  =  xi^^. 


39.  (V^16a6)  =  (16a6)f  =  4a3 

40.  [(27xr 

^  1  _l-v/  1  V  '^^2'  1  _1  1 _ 1  _5 

41.  \a2x  3  V  ax~'i\x^/  =  a^x  6a?x  1^x3^  - 

1 3 
XT?T 

45.  V2  =  2^  a2xT%. 

46. 


2 

X3, 


[V  (25x2)2 


5  3X  3 


53X3 


5x 


.4 


47.  (32)‘  =  32^  =  4. 

48.  16-1-6  =  16-1  =^V 

49.  4  •  26 . 2’^-6  =  2”  +  2. 

.2-._!(1)!  =  9-4  =  6. 


80. 


8-t 


51.  5. 20- 16  +  (5.2)0  =  5. 
4-3 -2-3  _  -  _  7 

48' 


52. 

53. 


4-1 +  2-1 
3e  .  3  _  34  +  e 


3 


=  3-3-l  =  -?-«. 

27 


9  •  32  +  e 
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54. 


1  2 
— I — 
a  X 


1  +  2  X- 1 


a“^  +  8x~3  1  8 


X  +  2  a  a^x^ 


a^x^ 


ax  x^  +  8  x^  —  2  xa  +  la^ 


55. 

56. 

57. 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66. 


X-4  +  X-2+1 
X-2_x-l4-  1 


1  1  . 
+  -^+1 


x^ 


X" 


l  +  x^  +  x^ 


X" 


1  +  X  +  x2 


4-i  +  i 


x^ 


1— x+x^ 


x2 


x^ 


X 


(a2”  +  ^)-i  =  =  a3-4w, 

n  + 2  1  n  +  1 


a«  + 1  -H-  1  =  a”  + 1  =  a. 

j)  71  W-  +  W  —  71^  +  M 


2n 


a”-i  +  1  =  a 

Qti^  —  m^  ^  gn  —  m  —  +  7?i  —  w  _ 

/  — — \n^  —  »i  /  _L_\n^  —  77 

^f,n  +  i)n2-ij  =\^a'*-V  =  a”. 

_  3  3  /  3w-l\  3 

-f-  =  (x»^  X^)3«-l  =  (x  3  pn-^=:X. 


•  16M“  t 

_v  T 

a  ?  +  — 

3 

a? 


.  5 

4  a? 


a 


- 1 


+  4 


3 


4 

1  +  4 
a 


4 

4a  +  1 


1  —  n 

X  . 


[(X-  ?/)2]0  =  1. 

/  1_1\J_  / 

[xn"^  >  +  l  =  U  )n  +  l  = 

[32~t  •  9l]“i  =  32^.  9“i  =  f. 

/  8x3  \-i /r7^“3}^2^^-2  y^2^X“6\i /2?/3\-3 
\l25y-3/  \x3?/-2  x^?/®  /  \m2/ 


.3i/-  2 


X2^8 


,  m- 


\x^ 


2-ix“i  m^n-^  22  x- 3  2“ 3?/- 9  5  .9  „ 

—  —  _^-18j7^12„-2^ 


67. 


5-1?/  X-32/4 

477  + 1  8”  +  ^ 


xy‘^ 


m~3 


X 


68. 

69. 

70. 


-1 _ -^-  —A - 4_  3  +  9x0  -  (9x)o  _  par  4.  90 

02  n  +  2  22  -  2 

=  i _ = - +  3  +  9-1-1  +  1 

22  7*2  -  71  23  ”  +  3 

92  7*2  +  2  71  1 

=  — _ +  11  =  A  +  11  =  111. 

22  7*2 +  27* +  3  23 

[((X-”»)”)“^]  [((X-O"*)^]  =  X-"*”P  =  X2»««P. 

[(2  x2)0  .  (2  x)i  •  (2  X)- =  1. 

,  9  2p -2n 

[(5a)2«.  (6a)i>-3«]¥  =  ((5a)p-”)‘^  =  (5  a)  T". 
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71.  (at  •  aA)¥  =  a'V-. 

72.  (r~lst\/r%“  =  (rs®)!  —  yl. 

73.  V^  + 3(x-6)-t  =x2  + 3x3. 

3a“^c~3  21x“2y5-d  Sx^y^ 

lx~^y~^  6a^c^“3 

22«  .  3w+i .  6”'’' t  22“”.122»  +  2 


74. 


76. 


18«  +  2 

22»  .  3n+l  .  2”+  t  .  3”+ t  .  32n  +  4 . 2n  +  2 


(2-3)”  -  3”"  2 


2”  •  3”  •  3”“t .  22“”24«  +  4 . 32«  +  2 


)4n  +  5 


^  .  3 


4»i  + 


1 1 


24  n  +  _  3^  ”  “*■ 


x-2^  \y 


76. 


xy 


-2 


34  _  81 
^“8"  ‘ 

X  7yf  x-^y^ 


3  _  5 
yX^?/  2 


Vxy-1 


-2-  X 


-2 


i/ 


=  2/^. 


77. 


78. 


m7n 


m^rr  +  2 


r“  ’'S“  1  n“  ^s~  3 
ab^c  VabVc 


=  ni^  +S  f2r+2  s^n^. 


_  1  1, 


79. 


ia^b^cs 
xyiz  Vxyi/z 


,1  1  T  1 

a  •  b2  •  c  •  •  b  •  cs 

at  6“  la^b^c^ 


3,3  4 

aw^c^  1 

- =  a2. 

a62ct 


1111 

xyszx7y2z^ 


3  5  6 

x^y^z5 


=  x"^y  ^2-1. 


Vx3  •  l2?/3  Vz®  X-  2  X2?/-  Hy^Z^X-  2  X“  2^2^  V' 

9  1  2  8  1  3  1 

80.  X®  —  4x22/3  +  4x®y3  +  6x^  —  12x2y'S'  +  9  x^  —  2x2^3  -f  3 


X® 


±(x^  —  2x2?/3  -f  3) 


3  1 


3  1 

2  x^  —  2  X22/2 


.  9  1 

—  4x2?/ 3 

9  1  2 

—  4  X2?/3  -f-  4x^y2 


2x^  —  4x2^3  +  3 


6x^  —  12x2^2  +  9 
6x^  —  12x2^t  -f  9 


X 


81-  ^  +  4  + 

y2 


Ay^  3  x^ 


x^ 


+ 


-  20  + 


12  y"^  4  x2 


x^ 


4x^  10  I 

y2  ^2 


2x 

y 


16  + 

X 


16^2 


x^ 
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82.  [(^—  +  4]^  =  +  2  +  e-2^]i  =  +  e-*. 

83.  [(e*  +  2-ie-^)2  -  2]l  =  [e^x  _  i  ^  2-2e-2x]^  =  _  2-'^e-^. 


84.  _  +  4:€P^  +  2  —  4e-^  +  e-^^\e^  +  2  —  e~‘>^ 

q2x 


2e=^  +  2 

4e* 

4e*  +  4 

2  +  4  —  e-  ^ 

—  2  —  4e-^  +  e-2a; 

—  2  —  4  e-®  +  e-2ar 

85. 


16x2  -  24  +  17X-2  -  6a:-4  +  x-6|4x  -  3x-i  +  a;-' 
16x2 


8x  —  3x-i 
8x  —  6 


1 

-  24 

-  24  + 

9x-2 

^  +  x-8 

8x-2 

8  X-  2   6  X-  4  +  X-  6 

86. 


,  ,  —3  ^  _  1 

x-1  —  4x  4  +  6x  2 


4x  ?  +  lx  2_2x  ?  +  l 


X 


-1 


2  X  2  —  2  X  ? 


—  4x  5 

—  4x“ ?  +  4x“ 2 


2x  2  —  4x  ^  +  1 


2x  2 
2x“5 


4x 


4+1  V^x  2_2x  i  +  l=x  5—1 


4a-868  9a-4&4  l6a-464  6a-262  16 

87.  — : —  +  a-666-| 


9 

4a-868 

“~9 


16 


15 


5 


25 


2a-454  3a-252  4 

3  *"  4  5 


3a-262 

4 

a-86® 

,  9a-464 

a-668  +  — - 

16 

3a-262 

4 

16a-454 

2 

5 

15 

16a-464  6a-262  16 

15  5  "^25 

88. 


x®  •  a  •  x*^  —  a  •  3  •  x2 

(x8)2 

a 


ax^  —  3  ax2  x^  _  x  —  3 
X®  a  X 


x^ 
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x‘^  (3  —  (x^  4-  6)  4  x^ 


89. 


(X4)2 


x^  +  20 


X’ 


90. 


(x2  —  1)  ax“  - 1  —  x“  •  2  X 
(x^  -  1)2 
x“ 


3  X®  —  4  X®  —  20  x^  x^ 

x^  X®  +  20 

-x6-20x3__  1 
x^(x^  +  20)  X 


ax«+i  —  ax“-i  —  2x“+^  x^  —  1 


x^  —  1 

x^  (ax«  ~^)  —  (x«  +  1)  2  X 


91. 


(X2) 


2\2 


(X2  -  1)2 

ax  —  ax- 1  —  2  X 
x^  —  1 


ax®  +1  —  2  X®  +1  —  2  X  x^ 


X® 


X®  4-  1 


x^ 


x2®nx”-i  —X”  •  2  ax2«-i 


92. 


(X2  ®) 


a\2 


x^  X®  4- 1 

ax®  —  2  X®  —  2 
X  (x®  4-  1) 


nx2®  +  «-i  —  2 ax2®  +  n-i  x2«  n  — 2a 


x« 


X 


4  a 


X« 


X 


X 


2a 


93. 


x-6(-  2x-i)-  (x2  4-  3)  (-  5x-^) 

(X-5)2 


—  2x-6  4- 5x“2  +  15x-4  X-' 


x-2  4-  3 


X 


-5 


e—nx{yi0^)  —  (e”®  4- 1)  (—  ne-”0 


94. 


(g-«x)2 


X- X-  2  4-  3 
_  —  2x-i  4-  5x®  4-  15x 
x-2  4- 3 

_  5x5  4-  15x^  —  2x 
"  14-3x2 

n  4-  -f  we-  c- 


2e”^  +  1 


o— 


2  nx  2  +  1 

2  n  4-  ne-  2  ne^  4-  n 


e-  «^(2  e”*  4-1)  2  e”®^  4- 1 


=  n. 


("^4-l)ia^  3— 1)  -i  -4  -i 


95. 


{Vx  4- 1)'^ 


X  3  X  3  X  3 

+  - ^  1 


X 


-1 


(xi  +  l)^ 

1 


3  X3  4"  1 

1 


i 

X3 


XI  4-1 


3(x3  4-  l)x  3x3  4-  3  X 


■^4- 1 
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96. 


Vax  —  x2  .b  —  bx (ax  —  x^)  ^  '  {a  —  2x) 

(v  ax  —  x^y 

bx 


97. 


Vox  — 

_  abx  —  6x2  _  ^  2  6x2  (ctx  —  x2)^  _  x  1 

(ax-x2)f  ~  ax-x^~  a-x 

(Vx2«  —  l)2nx2«-i  —  x2«(x2»*  —  l)~i(nx”-i) 

_ (Vx2^-  l)^ _ 

2^2  n 


Vx2  «  —  1 

2  nx^”~i  —  2  nx2»»“i  —  (x2”  — 1)1 

(x2w_l)l 

2  nx2  w  -1  _  2  wx-i  —  7JX”  “1  2  nx”  —  2  n  —  nx” 


x2  71  _  1 

1, 


x2«+l  —  X 


98. 


Vx2-10x-5-  5x.^(x2-10x)~l(2x-10) 
(Vx2  —  10  x)^ 

5x 


(x2-10x)2 


5x2  -  50x-  5x2  +  25x  (x^-lOx)^ 

(x2-10x)i 
-  5  5 


x2-10x  lOx-x" 


99. 


Vi 


m  —  n 


v;^ 


V?i 


Vm 


n 


Vm  — 


71 


/  —  n 


in  —  V  71 


100. 


\Vm  +  Vn  'Vm  —  n 
m  —  n  =  m  —  n, 

Va:-  “■‘■■yi 


V7ri  —  +  Vti). 


a;a2  +  3a+2  ic«  +  l 


x«^  +  « 


2  a  +  2 
Xa^  +  2  a 


■  + 


2a  +  2 


^  +.  ^ 


Xa^  +  3a  +  2  -{■  2a  =.  x^'^^  a^  +  a. 


2a^4-Sra  +  2  2«  +  t 

a;a(a  +  l)(,a  + 2)  =  X«^  +  a. 
2  ct  + 1  2(x4'  1 

Xo^  +  a  =  X«'^  +  «. 
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1.  f(x)  =  3x  —  9. 


X 

0 

2 

4 

f{^) 

-9 

-3 

3 

2.  Yes.  At  that  point  the  function  equals 
zero. 

3.  The  graph  of  a  linear  function  of  x  is  a 
straight  line  which  cuts  the  x-axis. 


4.  /(x)  =  2  x^  —  X  —  6. 


X 

3 

2 

1 

1 

2 

0 

_ 1 

2 

-  1 

-2 

-3 

■f{^) 

9 

0 

-5 

—  6 

-6 

-5 

-3 

+  4 

15 

5.  Yes.  At  those  points  the  func¬ 
tion  equals  zero. 

6.  A  parabola. 

7.  Transpose  terms  so  that  the 
second  member  of  the  equation  is 
zero.  Graph  the  function  in  the  first 
member.  Read  from  the  graph  the 
x-values  of  the  points  where  the  curve 
crosses  the  x-axis. 

8.  It  raises  every  point  on  the 
graph,  and  consequently  the  entire 
graph,  by  the  amount  added  to  the 
constant  term.  The  same  effect  is 
produced  by  lowering  the  x-axis. 

9.  One  root  is  decreased  and  the 
other  increased  in  such  a  manner  that 
the  two  approach  the  same  value. 


10.  One  real  root  only  is  given  when  the  curve  touches  but  does  not 
cross  the  x-axis. 


11.  The  graphical  solution  of  an  equation  in  x  fails  when  the  curve 
does  not  touch  or  cut  the  x-axis. 
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13.  —  2.6,  1.3.  There  is  now  but  one  point  of  intersection  and  one 
point  of  tangency. 

14.  —  2.7+.  There  is  now  but  one  point  of  intersection.  The  other 
roots  are  not  real. 

15.  2.6.  The  other  roots  are  not  real. 

16.  2.7+ .  The  real  root  is  increasing. 

17.  (a)  No.  (5)  No. 

(c)  a;  +  -  +  5is  rational  in  x  but  not  integral. 

X  —  Vx  +  3  is  integral  in  x  but  not  rational. 
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1.  f(x)  =  x^  —  8x  +  14. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

8 

f{^) 

14 

7 

2 

-  1 

-2 

-  1 

2 

7 

14 

From  the  graph  x  =  2.6  and  5.4. 
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2.  f{x)  —  3  a;  +  4. 


» 

X 

_  5 

2 

-2 

_  3 

2 

-  1 

_  1 

2 

0 

1 

2 

1 

3 

2 

2 

-4.1 

2 

5.1 

G 

5.3 

4 

2.6 

2 

2.8 

6 

Erom  the  graph  x  =—  2.2  approximately. 


X 

-  2.1 

-  2.2 

/(aj) 

1.04 

-.048 

From  the  graph  x  =  —  2.19. 
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X 

-  2 

3 

—  2 

-  1 

1 

—  2 

0 

1 

2 

5 

2 

3 

7 

2 

f{^) 

0 

5.6 

8 

7.8 

6 

0 

-  4 

-  3.3 

0 

6.8 

From  the  graph  x  =  —  2,  1, 
and  3. 
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6.  f{x)  =  —  8x. 
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X 

1.6 

1.7 

f{^) 

-.304 

.113 

Erom  the  graph, 
X  =  1.67. 


X 

.5 

.6^ 

fi^) 

.125 

-.184 

From  the  graph, 
X  =  .54. 


X 

-2.2 

-2.3 

f{^) 

.15 

-.96 

V 

-2 

3 

^  1 

1.2 

2 

4 

From  the  graph, 
X  =  —  2.22. 
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7. /(^)  =  ic4  -  10x2  +  16. 


X 

3 

2.5 

2 

1.5 

1 

.5 

0 

-  .5 

-1 

-1.5 

-2 

-2.5 

-3 

/(^) 

7 

-  7.4 

-  8 

-  1.4 

7 

13.5 

16 

13.5 

7 

-1.4 

-8 

-7.4 

7 

From  the  graph  x  =  2.8,  1.4,  —  1.4,  and  —  2.8. 

8.  f(x)  =  x^  —  4x^  +  12. 


X 

5 

4 

3 

2 

1 

0 

-  1 

-  2 

f{^) 

137 

12 

-  15 

-  4 

9 

12 

17 

60 

From  the  graph  x  =  3.77  and  1,74. 

9.  (a)  X  =  —  2.4. 

( h)  By  producing  the  graph  upwards  we  have  x  =  2.1  approximately, 
(c)  X  =  2.2,  —  .5,  and  —  1.7  approximately. 
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1.  —  or  —  llA  +  SOx. 

4  4  2  -T^ 


X 

8 

7 

6 

5 

4 

3 

2 

1 

0 

-i 

5 

3 

/(^) 

16 

-10.5 

-18 

-12.5 

0 

13.5 

22 

19.5 

0 

-18 

22.6 

4 

From  the  graph  the  func¬ 
tion  is  greatest  at  ic  = 

Hence  the  side  of  the  re¬ 
quired  square  is  f  inches. 

2.  (a)  When 
x  =  ^,f{x)  =  90. 

(b)  fix)  =  90 
when  ic  =  8.1  also. 

(c)  Any  value  of  x 
greater  than  8.1  makes 
/  (x)  greater  than  90. 

(d)  The  board  has  di¬ 
mensions  too  small  to  allow  for  turning  up  a  side  whose  edge  is  greater  than  4. 

3.  r  =  4a;®  —  40a;^  +  96 x. 


=  X®  —  10  -{-  24  X. 

4 
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4.  f(x)  =  —  4  X  +  6. 


X 

6 

5 

4 

3 

2 

1 

0 

-1 

-2 

/(^) 

18 

11 

6 

3 

2 

3 

6 

11 

18 

X 

-5 

-4 

-3 

-2 

_  3 

-1 

1 

1 

3 

2 

2 

5 

2 

3 

4 

/(^) 

21.6 

12 

3.6 

-4 

-.84 

-15 

21.8 

17 

12.9 

12 

12.6 

14.3 

20 

The  function  is  least  for  positive  values  of  x  at  x  =  2. 

Therefore  the  side  of  the  base  is  2  yards  and  the  altitude  is  1  yard. 

6.  Let  X  =  radius  of  base  and  h  =  altitude  in  yards. 

4 

Then  the  volume  =  ttxVi.  Whence  h  - - 

TTX^ 
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The  inside  surface  =  irx^  +  2  Trxh.  Substituting  for  f  (x)  =  ttx^  - 

X 


X 

-4 

-3 

-2 

-1 

-.8 

-.5 

-.2 

.2 

.5 

.8 

1 

2 

3 

4 

f{x) 

48 

25.6 

8.5 

-4.8 

-7.8 

-15.2 

-39.8 

40.1 

16.7 

12 

11.1 

16.5 

30.9 

52 

It  is  evident  that  negative 
values  for  x  have  no  meaning 
in  the  problem  and  need  not 
have  been  considered. 

From  the  graph  the  function 
is  least  for  x  =  1. 

4 

•  Hence  x  =  1  and  h  =  -  =  1.26 

TT 


7.  Let  X  =  the  width  and 
10  —  X  =  the  length  in  rods. 
Then  x(10— x)  =the  area = A. 
Hence  A  —f{x)  =  10x  —  x^. 


X 

-1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

f¥) 

-11 

0 

9 

16 

21 

24 

25 

24 

21 

16 

9 

0 

-11 

The  function,  and  therefore  the  area  A, 
is  greatest  for  x  =  5. 

Hence  length  =  width  =  5. 
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8.  f{x)  = 


8  —  X 


6 


+ 


Vx2  +  36  , 

- =  time  in  hours. 

4 


X 

0 

1 

2 

3 

4 

5 

6 

7 

8 

/(^) 

2.83 

2.68 

2.58 

2.51 

2.47 

2.45 

2.45 

2.47 

2.50 

/(x)  is  least  for  x  =  5.36.  Here/(x)  =  time  =  2.44  hours. 
Then  KA  =  5.36  miles. 


Page  369 

1.  x^  —  4x  —  32  =  0. 

x^  —  4  X  +  4  =z  32  +  4  =  36. 

X  —  2  =  ±  6. 

X  =  8,  —  4. 

2.  2x2  +  5x  +  3  =  0. 

x2  +  |ai  +  ||=-|  +  ||  =  ^V 

+  I  =  ±  i- 

X  =—  1,  —  |. 

„  x2  +  3  5x2-24 


7x2  +  21  =  20x2  _  96. 

13x2  =  117. 
x2  =  9. 

X  =  i  3. 

4.  x2  —  5  X  +  2  =  0. 

x2  _  5x  +  2^5  2  4-  2^5  ^  1^7. 

5  Vn  4.12310 

^  ”  2  ~  ^  ~2~  ~  ^ - 2 - 

x  =  4.5615,  .4384. 
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5.  7x2-12x-3=:0. 

—  V-  X  +  f  f 

X  —  ^ 


X  = 


3  r  36  _  57 
7  +  ^9' 

±  ^  V57. 

6  7.54983 

7"^  7 


=  1.9356,  -  .2214. 


3x2 


3xV2=  9. 


x^  — 


2x  V2  +  2 

X  — 


X  = 


6  +  2  =  8. 

±  2V2. 

3V2,  -V2. 


7.  (2  X  -  5)2 -(X- 6)2  =  80. 

4x2  -  20x  +  25  -  x2  +  12x  -  36  =  80. 

3x2-8x  =  91. 


8.  i  +  _l_  =  ?. 

aJ  x  +  2  4 


a^'-fx  +  \«-  =  -V-  +  ¥  =  ^f^- 

X  -  f  =  ±  ;  X  =  7, 


4x  +  8  +  4x  =  3x2  +  6x. 
3x2-  2x -8  ^  0. 

r.2  _  l-rXi—  2^5.. 

5 


X^ 


3X  +  g  -  3  +  9  - 


X  3  —  is* 

X  =  2,  -  f . 


9. 


1 


2 

5 


42. 


0. 


10. 


lu  +  7  w  —  S 

6w  — 16— 5w  —  S6  =  2w‘^  +  Sw 
2  w;2  +  8 10  =  —  8. 
it;2  +  4io+4=— 4  +  4  = 
ly  +  2  =  0. 

w  ——2s 

m  2  m  9  ^ 

- +  -  =  0. 

m  +  1  m  +  2  2 

2m2  +  4m  —  4m2  —  4m+9m2  +  27m  +  18 
7  m2  +  27  w  =  —  18. 

m2  +  -V-m  +  (H)2  =  -V-  +  HI- 

Wi  +  =  ± 


=  0. 


TT* 


m  =  —  d,  —  f . 
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10s2_l_g3 


6  s  _  §2  _  9 


s  +  3 

s3_10s2 

—  6  s  +  9 

s3_  10s2  4-  1 

_  s2  _  27  s  +  28 


=  s  —  3. 


s3  _  9  s2  4-  27  s 

0. 

s2  4-  27  s  +  (V-)2  28  +  ip. 


-27. 


s  4-  2  i 


4-  2  9. 


12. 


cc  4-  3 


2'  —  2 

s  =  1,  -  28. 


2  =  0. 


X— 4  ic2  —  5x4-4 
4x  —  4  —  X— 3  —  2x2  4-10x— 8 
—  2x2  4- 13  X  —  15 


x^ 


13 


■X  4- 


15  169 

—  _| - 

2  16 

X  - 


13_  2(x^_^_^^0. 


0. 

0. 

49 

16* 

±|. 

X  —  6, 


X  +  2  X  —  1  4 

2  X“  —  4  X  4-  8  —  x^  —  X  —  1  — 


=  0. 


x^ 


5x4- 


x-l 


14. 


-f  2  Vs 


X  = 


9  25 

“  T  ■+■  -T--' 

4  4 

±2. 


=  4. 


\/T5  ^  Vs 

r2  4-  2  r  Vs  —  2  VTs  =  r  V3 

+  (2V5-V3).+  (^.^p^y 

2  Vs-  Vs 


=  2VT5  4- 


23 -4  Vis  23  4- 4  Vis 


r  + 


23  +  4Vl5  2  Vs  4-  Vs 


\  4  ‘2 

2V5-V3  2V5-fV3 


=  V3,  -  2  Vs. 


16.  x3 


10  xt 


1.1  =  0. 

x3-10xt  +  25  = 
xi  —  h  = 


8 

X2  = 

x^  = 

X  = 


11  +  25  =  36. 

i  6. 

11,  -1. 

121,  1. 

Vm,  1.  1  is  not  a  root. 
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Every  number  has  three  cube  roots.  The  cube  roots  of  1  are  1  and 
—  i  ±  1 V— 3 ;  and  the  cube  roots  of  121  are  -^121  and ■^12l(—  |  ±  |  V— 3) 
(see  solution  of  Exercises  7-10,  page  473).  The  student  has  not  yet  had 
sufficient  practice  in  imaginaries  to  obtain  such  answers.  Hence  he  can¬ 
not  at  this  time  solve  completely  equations  like  those  of  Exercises  16, 18, 
or  20.  Therefore  the  imaginary  answers  to  these  will  be  omitted. 

17.  26x2  +  25  =  0. 

x^  -  26x2  +  169  =  -  25  +  169  =  144. 
x2  -  13  =  ±  12.  . 


x2  =  25,  1. 

X  —  d;  ^5  i  !• 


18.  X®  —  7  x®  —  8  =  0. 


X3-|=:±|. 


x®  =  8,  -  1. 

X  =  2,  —  1. 


19.  X  +  x^  —  6  =  0. 


+  x^  +  i  =  6  -1- 


x^  =  2,  —  3. 


X  =  4,  9.  9  is  not  a  root. 


20.  4x®  —  7x®  =  15. 


X  = 'Vs,  I  -V  — 10. 


36^^  '^  \  72  /  5184  5184' 


36x4  +  36-  97x2  =  0. 

97  /_97\2  ^  9409  4225 

-  =-1  +  77777  =  77^ 


9409  4225 


5184  5184 


X2  -  =  ± 

=  i  f  1  if* 


22.  2x-  3x^  =  2. 

X-fX^+(-f)2  =  l+^^=:ff. 


xf  —  f  =  ±  |. 
xi  =  2,  —  i. 


X  =  4,  is  not  a  root. 
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23.  3x4-11x2  +  6  =  0. 

x4  _  Yx2  +  (_  .U-)2  =-  2  +  W  =  fl 


X" 


24.  9x4  -  22x2  +  8  ^  q. 

-V-)2 

X 


1  1  _  1  7 

‘6'  —  ± 

3  ^ 

X  =  ±  Vs,  ±  1  Vq. 


X 


=  —  S-  4-  12  1  _ 

3  “  ¥T  — 


‘9‘  “ 
X2  = 


9 

-L  1 
4:  9« 

2  ^ 

9* 


X 

25.  3x^  +  6x5  +  2  =  0. 

xi  +  |x5  +  (1)2 
x5  +  I 


=  ±  V2,  ±  f. 


_  1  4.  15  —  1 

3  I  3  6  — 


T5* 


5—11 

6  -  A  • 


X5  = 
X^  = 


X 


-  f,  -  L 

1. 


11 
8  H 
a 


26.  2x3  —  9"^  +4  =  0. 


V If,  1.  Neither  is  a  root. 


xt-|xt  +  (-  |)2==_2  +  fl 

±1- 


=  fl- 


X3  —  I 
1 
X3 


4,i 


—  1 


27.  3x- 11x4 -20  =  0. 


X  = 


+  -V-) 

X2  -  V 


2  — 


64  1 

L»‘±,  g. 


2_0  4.  1  2JL  —  3  6  1 
3'  ^  ■;?6  —  ‘3 '5' 


28.6x4-13x2  +  6  =  0. 


x^  = 

X  = 


X4  -  V-  +  (-3^)' 


±  ¥• 

5,  -f. 

25,  -1^  is  not  a  root 

169  25 


=  -l+TTT  = 


144  144 


X2  —  4#  = 


12 
X2 

•C 

29.  x-2  +  16x-i-17  =  0. 

x-2  +  16x-i  +  64 
x-4  +  8 
x-i 

X 

30.  2/-4-IO7/-2  +  9  =  0. 

2/-4  -  IO7/-2  +  25 
1/-2-5 

y-2 

y-1 

y 


4-  -5_ 
zt  1  2* 

3  2 

2?  3* 

:±lV6,  ±iV6. 

17  +  64  =  81. 

:±9. 

:1,  -17. 

1  _  1 

4,  —  xr* 

-  9  +  25  =  16. 

±  4. 

9,  1. 

+  3,  +1. 

i  i  !• 
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31.  a;-i-13x“^=-36. 


x-i-13x-^  +  (-^J 


32.  a;2m  +  4_  5x"»  =  o. 


x2m  _  5a;OT  + 


X  ^--y- 

_  1 
X  2 

x-1 

X 

X2  m  _  5  3j»i 

-  5\2 


=  _36  +  i5?  =  ?®. 

4  4 

=  ±l- 

=  9,  4. 

81,  16. 

iV)  tV- 


=  -  4. 


(vT= 


‘-7 


9 

4 


_  5 

X 


±1- 

4,1. 

Vi,  1. 


34.  3(x2  +  3x)2  -  7  (x2  +  3x)  -  20 
(x2  +  3x)2  -  ^  (x-^  +  3x)  + 

x2  4-  3x  — I 
x2  +  3x 
x2  +  3  X  +  f 


=  0. 


20 

49 

- 

+ 

— 

3 

36 

=  ± 

^  • 

-4, 

— 

5 

3- 

289 
36  ' 


z=4+'f  =  ¥-. 


x  +  I 


X  = 


±  f* 

1,  -4. 


38.(x-i)%4(x-g  =  8i. 

(,_iy+4(x-J 


x2  +  3x  +  (i)2=_|^|  =  /^. 

i  _ 

-  i  ±  1  V2I. 


a^  +  I 


X  = 


+  4  =  84  +  4  =  124. 


X - 1-2 

X 

1 

X - 

X 

-  3x  9 

X2 - 1 - 

2  16 

X  —  I 


7 

±2- 

3 

—  J  “ 
2 


n 

y 


,  9  25 

1  ”4  —  —  — ' 
16  16 


4-  5 
rt:  5. 


X  = 


2,-4. 

+  V-  X  +  W  =  1  +  w-  =  W- 


X  +  JJ 


1  6 

1 1 
¥ 

X 


±  4viy. 

-11  ±  ViW 


4 
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36.  (42/ +5) +2(42/ +5)  1=15. 

(4  2/  +  5)  +  2(4  2/  +  5)1  +  1  =  15  +  1  =  16. 

(42/ +5)2  =3, -5. 

42/  +  5  =  9,  25. 

2/  =  1,  5.  5  is  not  a  root. 


37.  +  5x  +  3 Vx2  +  5 X  —  54  =  0. 

x^  +  5  X  +  3  Vx^  +  5  X  +  I  =  54  +  I  = 

Vx^  +  5  X  +  I  =  ±  Y-- 

Vx^  +  5  X  =  6,-9. 

x^  +  5x  =  36,  81. 

x^  +  5x  —  36  =  0. 

(x  —  4)  (x  +  9)  =  0.  .••  X  =  4,  —  9. 

x2  +  5x  +  -2/-  =  81  +  ^-1  = 

X  +  -I  =  ±  i  V349. 

-  5  ±  V349  .  ^  ^  , 

X  = - - -  (not  roots). 

38.  x^  —  2x  —  5 Vx2  —  2x  —  4  +2  =  0. 

x2  —  2x  —  4— 5V  x2  —  2  X  —  4  +  =  —  6  + 

Vx2— 2x— 4  —  I  =  ±  |. 

Vx^  —  2  X  —  4  =  3,  2. 
x^  —  2  X  —  4  =  9,  4. 
x^  —  2x  —  13  =  0,  x  =  l± Vli. 
x^  —  2x  —  8  =  0. 

(x  —  4)  (x  +  2)  =  0,  X  =  4,  —  2. 


39.  2  ?/  (2  2/  +  1)  +  3  y8  2/2  +  12  2/  +  5  =  25  —  42/. 

C  2/2  4  2/  +  6  V8  ^2  12  ^  +  5  =  50  —  8 

8  2/2  +  12  2/  +  5  +  6  V8  y2  4-  12  y  +  5  +  9  =  55  +  9  =  64. 
V82/2  +  12  2/+~5  +  3  =  +  8. 

V8^2  ^  12 ^  4- 5  =z  5^  —11. 

82/  +  12  2y  +  5  =  25,  121. 

8  2/  +  12  2/  -  20  =  0,  2  2/  +  3  2/  -  5  =  0.  2y  =  -  5,  1. 


8 1/2  +  12  2/  -  116  =  0,  2  2/2  +  3  y  -  29  =  0. 


-  3  ±  V241 
y  = 


40.  2x2+  ox  -  6a2  =  0. 


2  16  16  16 


a  la 

X  +  -  =  ±  — 

4  4 


X  =  —  2  a. 


3  a 


4 
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*  41.  2  —  17  +  8  Ifix  =  0. 

X  (x  —  8  b)  {2  X  —  b)  =  0. 


X  =  0,  8  6, 

2 


42.  7 —  4aa:  —  11  =  0. 

{7  ax  —  11)  {ax  +  1)  =  0. 

11 


X  = 


7  a 


1 

a 


43.  ax!^  +  6x  +  c  =  0. 


„  6  6^  c  6“  6^  —  4  ac 

x2  +  -  X  H - = - 1 - -  = - 

a  4  a'^  a  ia^  4 

6  ±  Vb-  —  4  ac 

X  H - =— - 

2  a  2  a 


X 


b  ±  Vb^  —  4  ac 
~2a 


44.  12kx  —  4k^  —  6x^  =  0. 

5x2  _  i2]cx  +  4A:2  =:  0. 

12A:  ±  Vl44fc2  -  80A:2  I2k±8k  2k 

X  = - = - =  2  k, - 

10  10  ’  5 

45.  c2  (x  —  cZ)2  —  d^(c  —  x)2  =  0. 

c2x2  —  2  c^dx  +  c2d2  —  c^d^  +  2  d^cx  —  drx‘^  =  0. 

(c2  —  d2^  —  (2  c^d  —  2  cd2)  x  =  0. 

X  [(c2  -  d2)  X  -  (2  c2d  -  2  cd2)]  =  0. 

X  =  0. 

2  c2d  —  2  cd2  2  cd 


x  = 


c2  -  d2 


c  +  d 


46.  mx2  —  x(/n2'  +  1)  +  m  =  0. 


X  = 


771“ 


+  1  i  V 771^  +  2  m2  +  1  —  4  77i2  9^2  ^  ^  ^^2  _  2) 


2  m  2m 

47.  (x  —  r)2  +  (S  —  x)2  =  r2  4-  52. 

x2  —  2  rx  +  r2  +  ,$2  —  2  <Sx  +  2^2  =  r2  +  ,52. 

2  x2  —  (2  r  +  2  ;S)  X  =  0. 

X  (2  X  —  2  r  —  2  /S)  =  0. 

X  =  0,  r  +  >8. 

m  m  —  X 


48. 


=  2. 


m  —  X 


m 


m2  —  m2  +  2  mx  —  x^  =  2  —  2  mx. 

x2  —  4  mx  4-  2  m2  =  0. 


X 


X 


2 

=  2  m.4-  m  V2,  2  771  —  m  V2. 
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2  —  4  cx  +  2  —  2  c2  =  3  cx  —  3  c2. 

2x2  —  7cx  +  3c2  =  0. 

7c  ±  V49c2  -  24  c2  7c±5c  ^  c 

- = - =  3  c,  - 


nx 


50.  = 

m  —  n  n  —  m 

x2  —  3  mx  +  +  2  m2  —  2  mji  =  0. 


X  = 


3m— ni  v9m2  —  6 mn  +  n2  +  8 7nn  —  8 7?i2 


_3m  —  n±(m+77)_ 


2  771,  771  —  n. 


x2  4-  2  ax  X  _  a 
a  —  b  2  b  b 

2  6x2  _|_  —  ax  +  6x  =  2  a2  —  2  a6. 

2  b  (x2)  +  X  (4  a6  —  a  +  6)  —  2  a2  +  2  a6  =  0. 

a— 5— 4a6±  V a2+  16a262  4-^2_2a6— 8a26  +  8a62  4-  I6a26— 13a62 


_a  —  6— 4a6i:(6— a— 4a6)_  a  —  6 

X  — - —  —  2  Cl,  - • 

46  ’  26 


2s4-x  5s  —  X  s(x  +  s) 

0/i»  -  * —  -  —  - -  —  0* 

X+S  X  —  S  s2  —  x2 

x2  4-  SX  —  2  s2  -f  x2  —  4  SX  —  5  s2  +  SX  +  s2  =  0. 
2  x2  —  2  sx  —  6  s2  =  0,  or  x2  —  sx  —  3  s2  =  0. 
S4:Vs2  4-12s2  S4:sV13 


53i  X  — 


5-3c  7-3c  ^  1 

- ± - =  —  3, - 

4-2c  4-2c  ’2-c 


54.  ax2  4-3x2  4-ax— 5x— a4-l  =  «  —  1- 

(a  4-  3)x2  4-  (a  -  5)x-  2(a-  1)  =  0. 

6- a  ±  Va2  _  10  a  4-  25  +  8  a2  4-  16  a  -  24 

2a4-6 

_5  — a4:(3a4-l)_i  — 2a4-2 

_ - _  1, - 


2  a  4"  6 


a  4-  3 
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55.  cx^  —  ax^  +  cx  +  ax  —  c  =  c  a  —  ax. 

{c  —  a)  x^  {c  +  2  a)  X  —  2  c  —  a  =  0. 

—  c  —  2a  ±  Vc^  4-  4 ca  +  4 a“  +  8 —  4 ca  —  4 


X  = 


—  c  —  2a±3c 


=  1, 


2  c  —  2  a 
—  2c  —  a 


2c  —  2a  c  —  a 

56.  x^  +  2  s  =  2  sx  2  X. 

x^  —  2  sx  —  2  X  =  —  2  s  —  s^. 

—  2  X  (s  +  1)  +  (s  +  1)2  =  —  2  s  —  §2  4.  s2  4.  2  s  +  1. 
X  —  S  —  1=4:1. 

X  =  s  +  2,  s. 

57.  x2  —  2  X  +  1  =  ax  —  ax2. 

(1  +  a)  x2  —  (2  4-  a)  X  +  1  =  0. 


X 


2  +  a4:V44-4.a  +  a2  —  4  —  4a  24-a±a 


2  +  2a 


2  4-  2  a 

58.  x2  4-  2x  +  1  =  Ax2  4-  hx. 

(1  —  ^)  x2  +  {2  —  h)x  +  1  =  0. 

^  _  A-24:V4-4/^4-/i2_44.4/^  _h  - 2  ±h 

~  2 -2h  ~  2  -  2h 

59.  cx2  4-  3  X  =  2  x2  4-  2  cx  —  2. 

(c  —  2)  x2  +  (3  —  2  c)  X  4-  2  =  0. 


=  1 


’14a 


=  -l, 


h  -  1 


X  = 


2c-34:V9-12c4-4c2  —  8c  +  16  _2c-34:(5-2c) 


2c-  4 


2c-  4 


X  = 


1 


60. 


c  —  2 
a  h 


,2. 


+ 


2c 


=  0. 


x4-a  x4-5  x  +  c 

ax2  +  abx  +  acx  +  a6c  4-  bx^  +  abx  4-  cbx 

4-  abc  —  2  cx2  —  2  acx  —  2  cbx  —  2  abc  =  0. 

(a  +  6  —  2  c)  x^  4-  (2  a6  —  ac  —  c6)  X  =  0. 

x[(a  4-  5  —  2  c)  X  +  (2  a6  —  ac  —  be)]  =  0. 

^  ac  4-  6c  —  2  a6 
X  =  0, 


a  4-  6  —  2c 


61. 


a  +  x  ^  b  -{•  x 


5 

2' 


6  +  X  a  +  X 

2  a^  4-  4  ax  4-  2  x^  +  2  52  4-  4  6x  4-  2  x^  =  5  a6  +  5  ax  4-  5  6x  4-  5  x^. 

x^  +  (a  +  6)  X  —  2  —  2  6^  +  5  a6  =  0. _ 

—  a  —  6  4:  Va^  +  2  a6  +  62  4-  8  a^  —  20  a6  4-  8  6^ 


X 


_  —  a  —6  4;  (3 a  —  36) 


x  =  a  —  2  6,  —  2a4-6. 


B50 


COMPLETE  SCHOOL  ALGEBRA 


62. 


ax  h  _  mx  —  n 
6x  +  a  nx  —  m 

anx'^  +  bnx  —  amx  —  bm  =  mbx‘^  —  nbx  +  amx  —  an. 

{an  —  bm)  x^  +  (2  bn  —  2  am)  x  +  an  —  bm  =  0. _ 

2 am—  2bn±  \^4b'hi^—S  a6mn+ 4  a^m~—4a^n^+8  abmn—^bhii^ 


X  = 


2  an  —  2  bm 


X  — 


am  —  6n  rb  V (a^  —  b^)  (m^  —  n^) 


63. 


an  —  bm 

ax^  +  &x  +  c  _  c 
bx^  —  mx  +  n  n 

anx^  +  bnx  +  cn  =  bcx^  —  cmx  +  cn. 
{an  —  be)  x^  +  {bn  +  cm)  x  =  0. 

^  6n  +  cm 

^  - l:  • 

an  —  be 
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2.  3  x2  —  X  —  2  =  0. 


1.  2x2-  7x  +  3  =  0. 


7  ±  V49  -  24  „  1 

X  = - =  3,  - . 

4  ’  2 

3.  3x2-ll/ix-20/i2  =  0. 


1  ±  Vl  +  24  , 

X  = - =  1,  — 

6  ’ 


nh±  Vl21/i2  4.  240 /i2  11 71  ±  19 /i  -4h 

X  =  -  =  - : -  =  oh, - 


6 

4.  5  x2  +  2  ex  —  16  c2  =  0. 


6 


—  2c±V4c2  +  320  c2  — 2c±18c  ^  8c 

X  = - - = - - - =  —  2c, 


10 

5.  22  x2  —  3  mx  —  7  m2  =  0. 


10 


5 


X 


3  m  ±  Vo  m2  +  616  m2  3  m  ±  25  m  —  m  7  m 


44 

6.  6  x2  —  7  rx  +  2  r2  =  0. 


44 


11 


X  = 


7r’±V49r2  —  48r2  7  r  ^  r  2r  r 


12 


12 


7.  3x2  —  6ax  +  2  a2  =  0. 


X  = 


6a±V36a2  —  24a2  6a±2aV3  3a±«  Vs 


6 


6 


8.  3  m2  +  4  mx  —  7  x2  =  0. 

—  4m  i  Vl6m2  4-  84?n2  — 4m±10m  —3m 

X  = - = - =  m, - . 

- 14  - 14  ’7 

9.  4  ax  —  10  a2x2  +  3  =  0. 

—  4  a  ±  VI6  a2  +  120  a2  — 4a±2aV^  2  ±  Vsi 


X  = 


10  a 


-  20  a2 


-  20  a2 


cc  I  to 
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10.  12  +  7  v^x  -  10x2  =  0. 


X  = 


—  7  ±  V49  4-  480  —  7 1)2  ^  23  u2  3  ^2  _  4  ^2 


-  20 


-  20 


11.  X  = 


—  (3  —  m)  i  Vo  —  6m  +  m2  +  12  m 


—  3  +  m  ±  (3  +  m) 


=  m,  —  3. 


12.  x2  +  me  =  cx  +  cn. 

x2  +  (n  —  c)  X  —  cn  =  0. _ 

c  —  n  ±  Vn2  —  2  cn  +  c2  4-  4  cn  c  —  n  +  (n  +  c) 

X  = - = - - -  =  c,  —  n. 

2  2  ’ 

13.  3  x2  —  6  ex  +  2  c  =  X. 

3  x2  —  (6  c  +  1)  X  +  2c  =  0. _ 

^  _  6c  +  1  ±  V36c2  +  12c  +  1-  24c 

6 

^6c  +  l  jr(6c-l)^,^  1 

6  ’  3’ 

14.  mx2  +  mkx  =  kc  +  ex. 

mx2  4-  (mk  —  c)  x  —  kc  =  0. 


X  = 


c  —  mk  ib  yrn^k^  4-  c2  —  2  mkc  4-  4  mke 
2  m 

c  —  mA:  db  {mk  4-  c)  _  c  , 

2  m  •  m 


15.  a2x2  —  2  (zx  =  62^2  _  1. 

x2(a2  —  b^)  —  2  ax  4- 1  =  0. 

2a4:V4a2  —  4a2-b4  62  2  a  ±2b 


X  = 


2a2  -‘2  62 


2a2— 2  62  a  —  6  a4-6 


16.  n2x2  +  2  nx  =  5  n^x  +  10. 

n^x2  4-  (2  n  —  5  n2)  x  —  10  =  0. 


X  = 


5  n2  —  2  n  i  V25  n^  —  20  n®  +  4  n2  4-  40  n^ 

2  n^ 

5  n2  —  2  n  4:  (5  n2  4-  2  n)  _  5 


2  n^ 

17.  hkx^  —  hk  =  h^x  4-  ^2x2. 

{hk- h^)x^- h^x- hk  =  0. 
^2  ±  4-  4  /i2A:2  -  4 


n’  n2 


X  = 


2  hk  -  2 
hP-  ±  {IP  -  2 


2 hk- 2 IP 


A: 


A:-  /i 


18.  +  cmx  4-  5  =  cx  +  5  (x  +  m), 

cx2  4-  {cm  —  c  —  5)x4-5— 5  771  =  0. 

_  —  CTTi  +  c  4-  5  4;  Vc^TTi^  +  -f  25  —  2c27n  —  10c?7i  4-  10c  —  20c  4-  20c7n  _  —  C77i  4-  c  4-  5  i  {cm  —  c  4-  5) 
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1.  Let 
Then 
Then 
Solving, 


Page  373 

X  =  the  first  part. 

20  —  X  =  the  second  part. 

20  —  ic  =  x2. 

X  =  4  or  —  5.  —  5  is  impossible. 


Therefore  4  and  16  are  the  required  parts. 


2.  Let 
Then 
Then 
Whence 

3.  Let 
Then 


Whence 

4.  Let 
Then 


Whence 

5.  Let 
Then 


Whence 

6.  Let 
Then 


Whence 

Hypotenuse 


h  =  the  hypotenuse  in  feet. 
h  —  2  =  one  leg  in  feet. 
h^  =  {h-  2)2  +  82. 
h  =  17,  and  h  —  2  =  15. 

.  area  =  8  •  15  2  =  60. 


112 


t  =  the  time  of  trip  in  hours. 


rate  in  ^miles  per  hour. 


112 


t 


4-6  —  t. 


8  is  impossible. 


it  =  14  or  —  8. 

Ly  —  8,  the  rate. 
n  =  the  less  integer, 
n  +  1  =  the  next  greater  integer. 
1 


1 

— 1" 
n  n  +  1 


5 

o' 


n  =  2  or  —  —  I  is  impossible, 

n  +  1  =  3. 

X  =  altitude  in  feet. 

X  +  4  =  base  in  feet. 

=  48 

2 

ic  =  8  or  —  12.  —  12  is  impossible. 

8  =  altitude  ;  12  =  base. 

X  =  shorter  leg  in  feet. 

X  +  7  =  longer  leg  in  feet. 
x2  4-  7  X 


2 


30. 

X  =  5,  —  12.  —  12  is  impossible. 


=  V25  4-  144  =13. 
Therefore  the  sides  are  5,  12,  and  13. 

7.  Let  X  =  altitude  in  feet. 

Then  7x4-2  =  base  in  feet. 

7  x2  4-  2  X 


Whence 


=  360. 

2 

7x2  4-  2x  ==  720. 

X  =  10  or  —  10|.  —  10|  is  impossible. 

10  =  altitude  ;  7  x  2  =  72  =  base. 
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8.  Let 
Then 


Whence 

9.  Let 
Then 


X  =  altitude  in  feet. 

X  +  2  and  2x  =  bases. 

3x2 +  2x 

- =  60. 

2 

X  =  6,  —  -2^®-.  —  -2J1  is  impossible. 

6  altitude  ;  8  and  12  are  the  bases. 

X  =  number  of  days  B  takes. 

X  +  4  =  number  of  days  A  takes. 

1  1  9 

.’.  — I - —  —  • 

X  X  +  4  80 

160x  +  320  =  9x2  +  36  X. 

9x2 -124x-  320  =  0. 


Whence 

and 

10.  Lc;. 

Then 

Whence 

11.  Let 


X  =  16  or  —  -2g0-.  —  zo.  is  impossible. 

.-.  16  =  number  of  days  B  takes, 

20  =  number  of  days  A  takes. 

X  =  the  amount  in  inches  the  radius  is 
shortened. 

(21  -  x)2  .  2^2  =  (441)  _  770. 

x2  —  42  X  +  245  =  0. 

X  =  7  or  35.  35  is  impossible. 

7  =  the  amount  the  radius  is  shortened. 

X  =  number  of  gallons  of  wine  in  the  cask. 


Then 


(x  —  5)  —  5 - 

X 

X 


64 

Too 


or  36  x2 

Whence 


1000  X  +  2500  =  0. 

X  =  25  or  2|-. 


2|  is  impossible. 


12.  Let 
Then 

Whence 

and 

Therefore 

and 

13.  Let 


X  =  number  of  letters  per  line. 
X  +  15  =  number  of  lines. 

.-.  X  (x  +  15)  =  (x  —  10)  (x  +  30). 

X  =  60, 

X  +  15  =  75. 

60  =  number  of  letters  per  line. 
75  =  number  of  lines, 

60  •  75  =  4500,  letters  on  a  page. 

X  =  rate  of  interest. 


Then  (50  x  +  300)  +  ^  (5000  +  50  x  +  300)  +  300  =  1236. 

- h  103  X  —  636  =  0. 

2 

Whence  x  =  6  or  —  212.  —  212  is  impossible. 

Therefore  6%  =  rate  of  interest. 
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14.  Let  X  =  number  of  seconds. 

Then  (123  +  239 x)2  +  (239  -  123 x)2 

72,250x2  +  72,250  =  722,500. 

Whence  x  =  +  3  or  —  3. 

Arts.  3  seconds  before,  and  3  seconds  after  the  stated  time. 


15.  Let  X  =  one  dimension  in  inches. 

Then  x  +  1  and  x  2  =  other  dimensions. 

.*.  2[x(x  “h  1)  X  (x  T  2)  (x  T  1)  “i"  2)]  =  292, 

or  x2  +  2x  —  48  =  0. 

Whence  x  =  6  or  —  8.  —  8  is  impossibie. 

The  dimensions  in  inches  are  6,  7,  and  8. 

16.  Let  X  =  side  of  square  in  inches. 

Then  x  —  6  =  iength  of  the  square  box  in  inches. 

.-.  3(x- 6)2  =  300. 
x2  —  12  X  —  64  =  0. 

Whence  x  =  16  or  —  4.  —  4  is  impossible. 


17.  Let 
Then 

Whence 


nc 

144 

x2  +  20x  —  144 

X 


=  X. 


x(x  +  20). 

0. 

-  20  ±  31.24 


=  5.62  or  —  25.62. 


—  25.62  is  impossible. 


18.  If  BC  in  the  figure  on  page  374  is  very  small  with  respect  to  CD, 

AB^=BC  •  BD  becomes  DC  (DC  +  CD)  or  approximately  DC  •  CD. 

Referring  to  the  figure,  80^  =  DC  •  7920. 

Whence  BC  =  miles,  or  4266|  feet. 

19.  Referring  to  the  figure,  let  AB  =  the  distance  in  miles. 

=  tA,;  •  7920. 

AD^=:9. 

AD  =  3  or  —  3.  —  3  is  impossible. 

20.  The  distance  between  them  consists  of  the  sum  of  two  tangents. 
Let  AD  represent  one  tangent  in  miles  and  A'D'  the  other. 

AD  =  ±  •  7920  =  ±5Vl5  =  ±  19.364.  —  19.364  is  impossible. 

A'D'  =  ±  'V •  7920  =  ±  15.  —  15  is  impossible. 

AD  +  A'B'  =  19.364  +  15  =  34.364. 

The  distance  =  34.364  miles. 


21.  S 


32 . 144 
2 


=  2304  feet. 


22.  Let  X  =  time  in  seconds  for  falling. 

Then  13  —  x  =  time  in  seconds  for  sound  to  return ;  and,  from  Exercise 
21,  16x2  =  distance  fallen  in  feet. 
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(13  —  x)  1120  =  distance  the  sound  returns  in  feet. 
16a;2  =  14560-  1120  X. 


'  ^2  +  70x- 910  =  0. 

X  =  11.206.  —  81.206  is  impossible. 

The  height  =  16x2  2009.28  feet. 

23.  Let  X  =  the  number  of  miles  the  head  of  army  moves  while  the 
messenger  travels  from  its  rear  to  its  head. 


Then 


X 


28  +  X 


28  —  X 
X 


x2  =  —  x2  -f  784  or  2x2  =  784. 

Whence  x2  =  392,  or  x  =  ±  14  V2.  —  14  V2  is  impossible. 

Altogether  he  traveled  28  +  2x  or  28  +  28  V2  =  67.5979  miles. 


1.  Vx  +  3  3=  8.  • 

X  +  3  =  64. 

.-.  X  =  61. 


2.  V2x— 6  +  4  =  7. 

V2x  -  6  =  3. 

2x-  6  =  9. 

.".  ^ 

3.  3V2x  -  8-  7  =  17. 

3  V2x-  8  =  24. 

V2x  —  8  =  8. 

2  X  —  8  =  64. 

X  =  36. 

4.  •^3x  —  4  =  2. 

3x  —  4  =  8. 

.-.  X  =  4. 

5.  (7x  +  15)7  +  18  =  17. 

•^7x  +  15  =-  1. 

7x  +  15  =-  1. 

•  nf*  -  -  1 

•  •  tv  —  " T'  * 

6.  2  -^3  n  -  25  +  3  =  7. 

2  -^3  n  -  25  =  4. 

^3  n  -  25  =  2. 

3  71  -  25  =  8. 

.-.  n  =  11. 

7.  3x a/3x  =  18  V27x. 

xVBx  =  18  V3x. 
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x'^  =  324  X. 

X  (x2  —  324)  =  0. 

.-.  X  =  0,  +  18,  —  18. 

—  18  is  extraneous. 

8.  (9x)5  =  x£  +  4. 

3  Vx  =  Vx  +  4. 

2  Vx  =  4. 

Vx  =  2. 

.-.  X  =  4. 

9.  V5  7i2  +  19  +  n  =  7. 

V5  7i2  +  19  =  7—71. 

5  7i2  +  19  =  n2  —  14  71  +  49. 
4  772  +  14  77  —  30  =  0. 

n  =  —  5,  |. 

10.  (3x  —  4)7  +  (4x  +  3)7  =  0. 
(3 X  —  4)7  =_  (4x  +  3)7. 

3x  —  4=—  4x  —  3. 


11.  4  Vr2  -77-4  +  3  =  15. 

4  V7j2  —  75  —  4  =  12. 

7;2  —  75  —  4  =  9. 

7;2  -  77  -  13  =  0. 

1  ±  V^ 

.-.  77  = - 

2 

12.  Vx  +  4=  Vx2— 5x  +  6. 

X  +  4  =  V(x2  —  5x  +  6)2. 
x2  +  8  X  +  16  =  x2  —  5  X  +  6. 

13  X  =  -  10. 
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13.  Vx  +  l  =  Vx  +  1.  14.  (s  -  2)2  =  s2  +  22. 

Vx^  -\-2x  +  l=x  +  l.  s  — 2  =  s  +  2  +  2V^. 

x^  2  X  -^1  —  x^  E  3  x^  TSxEI,  A n  -y/n  Q 

x>  +  2x^  +  x  =  0.  16  =  8s. 

ic  (x^  +  2  a;  + 1)  ~  0.  .*,3  =  2.  2  is  extraneous. 

X  =  0,  —  1. 

15.  3  Vr  +  1  —  2  Vr  +  3  =  V2r'  +  4  —  Vr  +  3  +  2Vr  +  1. 

Vr  +  1  —  Vr  +  3  =  V2  r  +  4. 
r  +  1  —  2  Vr^  +  4  r  +  3  +  r  +  3=:2r+4. 

r^  +  4  r  +  3  =  0. 

r  =  —  1,  —  3.  —  1  is  extraneous. 

16.  V2 X  —  3  +  3 Vx  —  5  =  V3x  —  8  +  2Vx  —  5. 

V2x  —  3  +  Vx  —  5=  V3  X  —  8. 

2  X  —  3  +  2  V2x2  —  13x  +  15  5=:x  —  8. 

2x2-13x4-15  =  0. 

X  =  5,  3. 

17.  V4 X  —  12  4-  V5x  —  2  4-  VOx  —  14  =  0. 

V4 X  —  12  4-  V5x  —  2  =  —  a^9 X  —  14. 

4x  -  12  4-  5a;  -  2  +  2  V(4x-  12)  (5x-  2)  =  9x  -  14. 
V(4x-12)  (5x-  2)  =  0. 

.-.  X  =  3,  Both  are  extraneous. 

18.  V4x  —  12  —  V5x  —  2— V9x  —  14  =  0. 

V4x  —  12  —  V5x  —  2  =  Vo  X  —  14. 

_  « 

4x  —  124-  5x  —  2— 2  V(4x  —  12)  (5x  —  2)  =  9x  —  14. 

-  V(4x-12)  (5x-2)  =  0. 

.*.  X  =  3,  f.  3  is  extraneous. 

19.  V4x  —  I24-V5X  — ^  —  VOx  —  14  =  0. 

V4x  —  I24-V5X  —  2  =  VOx  —  14. 

4x  —  12  4-5x  —  24-2  V(4  x  —  12)  (5  x  —  2)  =  9x  —  14. 

V  (4  X  —  12)  (5  X  —  2)  =  0. 

^  f • 

20.  V4x  —  12  —  V5 X  —  2  4-  Vo X  —  14  =  0. 

V4x  —  12  — V5x  —  2  =  — VOx  —  14. 

4  X  —  12  4-  5  X  —  2  —  2  a/^(4  X  —  12)  (5  X  —  2)  =  9  X  —  14. 

V(4  X  —  12)  (5  X  —  2)  =  0. 

X  =  3,  |.  I  is  extraneous. 
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21.  ^  3. 

V¥n  —  2 


7  Vn  +  10  =  6  Vw  —  6. 

Vn  =  —  16. 

n  =  256.  256  is  extraneous. 


22. 


2  Va  V2a;  +  4 


a 


'y/2x  —  a 


3  Va 


6  a  =  V4  +  6  ox  —  4  a2. 
36  a^  4  x^  +  6  ox  —  4  a^. 

2  x^  +  3  ax  —  20  a^  =  0. 

5a 


x  =  — ,  — 4a.  — 4a  is  extraneous. 

2 


23.  = 


i 

712 


4  Vn  —  12  =  5  Vn  —  ?i. 
n  —  Vn  —  12  =  0. 

(Vn  —  4)  ( Vn  +  3)  =  0. 

.-.  n  =  16,  or  n  =  9.  9  is  extraneous. 


Vx  +  16  V4  —  X  _  5 
V4  — X  Vx  +  16  2 


2X  +  32  +  8  —  2x  =  5  V—  x^  —  12  x  +  64. 
-x2-  12x+  64  =  64. 

X  =  0,  —  12. 

25.  5  r  —  13  +  6  =  0. 

(5r5  -  3)(r2-  _  2)  =  0. 

r=i^yr  =  4. 

26.  7  X  —  3  X2  —  2  xi  =0. 

x2  (2  X  —  7  x^  +  3)  =  0. 
x^(2x2  —  l)(x2  —  3)  =  0. 

X  =  0,  I,  9. 


27^ 

(r  +  3)2  (r  +  5)2  V3 

(r  +  5)  V3  —  (r  +  3)  V3  =  2  Vr^  +  8  r  +  16. 
r  V3  +  5  —  r  —  3  Vs  =  2  Vr^  +  8  r  +  15. 

Vs  —  Vr^  +  8  r  +  15. 

+  8  r  +  12  =  0. 
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28.  V7  +  4a;  +  3V2x2  +  5xT7-3=0. 
7  +  4x  +  3V2x2+5x+7  =  9. 


3  V2x2  +  5x  +  7  =  2-  4x. 

18x2  +  45x  +  63  =  4  -  16x  +  16x2. 
2x2  +  61x  +  59  =  0. 


I7  +  2V3  +  S  +  Vs  +  7  =  25. 

3  -j-  s  4"  Vs  -j-  7  =  16. 

s  +  7  =  169-  26  s  +  s2. 

s2_  27s +  162  =  0. 

s  =  9,  18.  18  is  extraneous. 


30.  4x2^10x  +  10-2V4x2-10x-i 

4x2  -lOx  -  2  +  2  V4x2  -  lOx  -  2  +  1  =  8  +  1. 
V4x2  —  lOx  —  2  +  1  =  ±3. 

V4  x2  —  10  X  —  2  =  2,-4. 

4x2-10x-6  =  0. 


X  = 


V4x2  —  lOx  —  2  =  — 
4x2-10x-18  =  0. 


-  4. 


5  ±  V^ 
4 


•  Both  are  extraneous. 


.*.  X  = 


31.  3  m2  =  6  V3  m2  —  m  —  6  +  m  +  22. 

.  3  7^2  —  m  —  6  —  6  V3  m2  —  771  —  6  +  9  =  16  +  9. 

V3m2  —  777  —  6  —  3=±5. 

V3  m2  —  m  —  6  =  8,-2. 

3  m2  —  m  —  6  =  64,  4. 

3  m2  —  m  —  70  =  0. 

m  =  5,  —  4|. 

3  m2  —  771  —  6  =  4. 

j  37772  _  972  —  10  =  0. 

m  =  2,  —  |.  Both  are  extraneous. 

The  teacher  should  note  that  the  roots  resulting  in  the  solutions  of 
Exercises  30  and  31  from  the  equations  formed  by  setting  the  radical 
expression  equal  to  the  negative  number  are  extraneous.  This  step,  then, 
need  not  be  performed. 

32.  Vx  +  15  +  Vx  —  24  —  Vx  —  13  =jv/x. 

Vx  +  15— Vx  —  13  =  Vx  —  Vx  —  24. 

X  +  15  +  X—  13— 2  Vx2+  2x—  195  =  x  +  x  —  24  —  2  Vx2  —  24  x. 

Vx2  +  2  X  —  195  =  Vx2  —  24  X  +  13. 
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33.  t  =  tta/- 

^9 


+  2  X  —  195  =  —  24  X  +  169  —  26  Vx^  —  24  x. 

26  X  —  364  =  —  26  Vx^  —  24  x. 

X  —  14  =  —  Vx^  —  24x. 
x^  —  28  X  +  196  =  x^  —  24  x. 

—  4x  =  —196. 

X  =  49. 

R 


t‘^  =  7r‘^- 

9 

gt^  =  ttH. 
9t^ 


I  = 


and 

34.  s  = 


9  = 


TT^ 

ttH 

'W' 


35.  a  =  -  V2  and  ii  =  2  R^. 
2 

2a  =  R  V2. 

R  =  aV2. 

K  =  2{a  V2)^ 

K  =  4  a2. 

3R2 


36.  K  = 


—  7?  — 

V 3  and  a  =  —Vs. 


9^ 

2  ' 


2  s  = 


i2  = 

2  s 

9 

t  = 

j2s. 

t  = 

V2sg 

9 

2a  =  RVs. 

2  a 

Vs' 

ir  =  ^V3. 
2 

^_3/2aY 
2VV3/ 
=  2  a2  V3. 


Vs 


37.  iT  =  2r2  V2  and  a  =  -V24-  V2. 

2 


2a  =  r  ■V2  +  V2. 
2  a 


r  = 


K  =  2( 


2  a 


V2  +  V2 

K  =  2r^  V2 . 

8  a2 


\V2-  =  ^^  = 


-  _  VZ  =  - —  VZ  =:  - - 

^^2  -|-  V2/  ^  d"  V2  V2  +  1 


=  8a2(V2-l). 


38.  K  =  3  and  a  =  -  ■V2  +  Vs. 

2 


2a  =  r  V2  +  Vs. 

2  a 


r  := 


K  =  Sr^  =  S 


2  a  \2 


V2  +  V3 

3-4a2  12  a2 


V2  +  Vs/  2  +  V3  2  +  V3 


^  =  12a2(2_  Vs). 
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39.  Let 
Then 


and 


X  ■=  the  side  of  the  first  square. 

_ 72 

- - - =  the  side  of  the  second  square. 


-  (X  -  18)2  =  900. 
36ic  -  324  =  900. 
36  X  =  1224. 


X  =  34, 

X  -  18  =  16. 


40.  V  =  •  4000  miles. 

V  —  ■\/ 16  0  0 

^  3  3* 

F  =  fo  V33. 

V=7. 

4L  .976r2x  —  grx2  =  0. 

.976- 10,000  X-  32x2  =  0. 

9760  X  -  32  x2  =  0. 

X  (9760  -  32  X)  =  0. 

X  =  0,  305.  0  is  impossible. 


42.  Substituting  in  the  formula  given  in  Problem  41, 
.976^2-  32-426.52  =  0. 

.976^2  -  13,648.6  =  0. 

.976^2  =  13,648.6. 

13,648.6 
\  .976 


V  = 


=  118.2. 


43.  Substituting  in  the  formula  of  Problem  41 : 

(а)  (.976r2-  32  •  497.63)497.63  =  0, 

.976^2  =  15,924.76. 
r2  =  16,315. 
r  =  127.7. 

(б)  51  (.976  r2- 32- 51)  =  0. 

.976  r2  =  1632. 

=  1672. 

V  =  40.8. 

(c)  184.3  (.976  r2  -  32  -  184.3)  =  0. 

.976^2  =  5897.6. 
r2  =  6042.6. 

V  =  77.7. 

(d)  200  (.976  r2  -  32  -  200)  =  0. 

.976^2  -  32  •  200  =  0. 

.976  r2  =  6400. 
r2  =  6557.3. 

V  =  80.9. 
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Page  387 

1.  x^  =  2,y.  a;=±'\/2y. 


X 

±4 

±3.46 

±2.82 

±2 

±1.41 

0 

Imaginary 

V 

8 

6 

4 

2 

1 

0 

Negative  values 

Parabola 


2.  2  X  =  0.^  2/  =  ±  V—  2  X. 


X 

0 

-1 

-2 

-4 

-6 

-8 

Positive  values 

y 

0 

±1.41 

±2 

±2.82 

±3.46 

±4 

Imaginary 

Parabola 
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3.  =  36.  ^  =  ±  V^SG  —  x^. 


X 

±6 

±5 

±4 

±3 

±2 

±1 

0 

y 

0 

±3.31 

±4.47 

±5.19 

±5.65 

±5.91 

±6 

Circle 


4.  x2 +  2/2  =  12.  .-.?/=  ±  Vl2  -  x2. 


X 

0 

±1 

±2 

±3 

±3.46 

y 

±3.46 

±3.31 

±2.82 

±1.73 

0 

Circle 


364 


COMPLETE  SCHOOL  ALGEBRA 


5.  =  25.  ?/  =  ±  —  25. 


X 

Values  between  5  and  —5 

+  5 

+  6 

+7 

+8 

+9 

-5 

-6 

-7 

-8 

-  9 

y 

Imaginary 

0 

±3.31 

±4.89 

±6.24 

±7.48 

0 

±3.31 

±4.89 

±6.24 

±7.48 

Hyperbola 


6.  xy  =  8. 


rr 

‘A 

7/ 

j 

A 

V 

j 

— X 

— 

4  -1 

3  - 

2  - 

1 

0 

■ 

3' 

A 

y 

' 

-v/j 

y 

5 

'W 

/ 

8 

y  =  - 

X 


Hyperbola 
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xy  =—  12.  y  =  — ^ 

X 


X 

±12 

±10 

±8 

±6 

±5 

±4 

±3 

±2 

±1 

y 

Tl 

Tf 

±2 

±3 

±4 

±6 

±12 

Hyperbola 
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8.  9x^  +  16  =  144.  ?/ =  ±  I  Vl6  — 


X 

4 

3 

2 

1 

0 

-1 

-2 

-3 

-4 

y 

0 

±1.98 

±2.59 

±2.90 

±3 

±2.90 

±2.59 

±1.98 

0 

Ellipse 


9.  IGx^  —  9?/2  =  144. 

2/  =  ±  f  —  9. 


8 

7 

6 

5 

4 

±3 

-4 

-5 

-6 

-7 

-8 

±9.88 

±8.43 

±6.92 

±5.33 

±3.52 

0 

±3.52 

±5.33 

±6.92 

±8.43 

±9.88 

Hyperbola 
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10.  25 +  9 —  225.  /.  ?/=±fV9  —  x^. 


X 

3 

2 

1 

0 

-1 

-2 

-3 

V 

0 

±3.72 

±4.71 

±5 

±4.71 

±3.72 

0 

Ellipse 
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1.  x=±2^/^. 


X 

0 

±2 

±2.82 

±3.46 

±4 

Z/ 

0 

1 

2 

3 

4 

X 

0 

5 

y 

5 

3 

0 

2.  =  25. 

Circle,  center  (0,0) 
and  r  =  5. 


X  —  22/  =  10. 


X 

0 

6 

Z/ 

-5 

-2 

From  the  graphs 


X 

0 

4 

Z/ 

-5 

-3 

X 

2 

-3.35 

V 

1 

2.75 

TEACHERS’  EDITION 


3.  =  16. 

Circle,  center  at  (0,0)  and  r  =  4. 
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x^  +  2/^  =  9. 

Circle,  center  at  (0,0)  and  r  =  3. 

A  graphical  solution  is  impossible,  for  the  graphs  do  not  intersect. 

4.  x^  +  _  4 

Circle,  center  at  (0,0)  and  r  =  2. 


X  +  ?/  =  8. 


X 

0 

8 

y 

8 

0 

A  graphical  solution  is  impossible,  for  the  gTaphs  do  not  intersect. 
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6.  +  ^2  _  25. 

Circle,  center  (0,0)  and  r  =  5. 
x2  —  =  ±  Vx2  —  16. 


X 

6 

5 

4 

-4 

-5 

-6 

V 

±4.47 

±3 

0 

0 

±3 

±4.47 

From  the  graphs 


X 

4.5 

-4.5 

V 

±2.1 

±2.1 
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6. 

Circle,  center  at  (0,0)  and  r  =  4. 
x2  —  ?/2  _  25,  y  =  ±  Vx2  —  25. 


X 

7 

6 

5 

-5* 

-6 

-7 

y 

±4.89 

±3.31 

0 

0 

±3.31 

±4.89 

The  system  has  no  graphical  solution,  for  the  curves  do  not  intersect. 
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7.  ?/2  =  4x  =:±  2  Vx. 


X 

4 

3 

2 

1 

0 

y 

±4 

±3.46 

±2.82 

±2 

0 

x^  +  9  =  9.  2/  =  ±  ^  Vl)  —  x^. 


X 

3 

2 

1 

0 

-1 

-2 

-3 

5 

2 

5 

2 

y 

0 

±.74 

±  .94 

±1 

±9.4 

±.74 

0 

±.55 

±.55 

X 

.24 

.24 

y 

.98 

-.98 

From  the  graphs 
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8.  i/2  +  4x  =  17.  y  =  ±  Vl7  —  4x. 


X 

4 

3 

2 

1 

0 

-1 

-2 

V 

±1 

±2.23 

±3 

±3.60 

±4.12 

±4.58 

±5 

0 

2x  +  2/  =  9- 


X 

9 

1. 

3 

2 

y 

0 

3 

5 

X 

4 

y 

1 

From  the  graphs 


374 


COMPLETE  SCHOOL  ALGEBRA 


9.  ?/2  +  4x  =  17. 

For  values  of  x  and  y, 
see  Exercise  8. 


2x  +  i/  =  12. 


X 

6 

4 

3 

y 

0 

4 

6 

The  system  has  no 
graphical  solution,  for  the 
curves  do  not  intersect. 


10.  +  ?/2  zr  16. 

Circle,  center  at  (0,0) 
and  r  =  4. 


x2  4-  _  2  X  =  8. 


y  =  ±  V8  +  2x  —  x2. 


X 

4 

3 

2 

1 

0 

-1 

-2 

y 

0 

±2.23 

±2.82 

±3 

±2.82 

±2.23 

0 

or  circle,  center  at  (0,1)  and  r  =  3. 


X 

4 

y 

0 

From  the  graphs 
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11.  2/2  =  —  Occ.  2/  =  ±  Vx®  —  9 x. 


X 

0 

3 

3.5 

4 

5 

6 

-1 

-2 

-3 

V 

0 

0 

±3.37 

±5.29 

±8.94 

±12.72 

±2.82 

±3.16 

0 

y  —  X  Vs  =  0. 


X 

0 

1 

-1 

V 

0 

2.82 

-2.82 

X 

-1 

0 

V 

-2.82 

0 

From  the  graphs 
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Page  392 


1.  X-\rV 

+  2/2 
X 

Substituting  6  —  y  for  x  in  (2), 

36-12^  +  2/2  +  2/2 
2  2/2  -  12  2/  +  16 


y 


Substituting  4  for  y  in  (3), 
Substituting  2  for  y  in  (3), 


V  = 

y 

X 
X 
X 

y 


20. 

6  —  2/. 

20. 

0. 

12  ±  Vl44  -  128 
—  ■■  '  ■  ■■'  — ( 

4 

12  +  4 
4 

4,  2. 

6-4  =  2. 

6-2  =  4. 

2,  4. 

4,  2. 


2.  4  ?n  +  n  =  28, 

2m2  +  3?2m  =  98. 

21  =  28  —  4  m. 

From  (3)  and  (2),  2  +  84  m  —  12  m2  =  98. 

—  10  in^  +  84  m  —  98  =  0. 


Substituting  7  for  m  in  (3), 
Substituting  |  for  m  in  (3), 


m  = 


-  84  ±  V7056  -  3920 
-  20 
-84  +  56 


m  = 

-20 
m  =  7,  |. 
n  =  28  -  28. 
22  =  0. 

22  =  28  -  Y- 

22  =  I-P. 

222  =  7,  |. 

22  =  0,  ip. 


3.  2222  +  2  222  =  44^ 

m—  222V5  =  0. 

m  =  2  22  Vs. 

From  (3)  and  (1),  20  222  +  2  222  =  44. 

222  =  2. 

22  =  +  V2. 

Substituting  V2  for  22  in  (3),  m  =  2  V2  Vs  =  2  VlO. 


(1) 

(2) 

(3) 

(4) 
(6) 


(1) 
(2) 
.  (3) 

(4) 

(5) 


(1) 

(2) 

(3) 


TEACHERS*  EDITION 


377 


Substituting  —  V2  for  n  in  (3),  m  = 

m  = 
n  = 

4.  4  s  t  =  6, 

st=-  10. 

«  =  6-4s. 


2(-W2)V5=-  2V1O. 

2V1O,  -_2VlO. 

V2,  -  V2. 


4:X  —  y  =  30. 

y  =  4:  X  —  SO. 

From  (3)  and  (1),  4  —  30  x  +  36  =  0. 

(x-6)  (2x-3)  =  0. 


Whence 


^  —  I? 


Substituting  |  for  x  in  (3),  y  =  6  —  30  =—  24. 

Substituting  6  for  x  in  (3),  y  =  24  —  30  =  —  6. 

X  =  I,  6. 

?/  =  —  24,  —  6. 

6.  X  Vs  +  5y 

xy 


X 


:-72, 

-  15  V3. 

-  I5V3 


Substituting  — for  x  in  (1), 

-  45  ^ 

+  5?/ 


y 


V 


V 


52/2  +  72?y_45 
(5?/- 3)  (2/ +  15) 

V 

V 


=  -72. 

=  0. 

=  0. 

=  -15. 


3 

3' 


Substituting  f  for  y  in  (3),  x  = 


-I5V3 


=  -25  Vs. 


3 

Substituting  —  15  for  y  in  (3),  x  =  — —  =  V3. 

—  15 

X  =  V3,  —  25  Vs. 

2/  =  -  15,  I- 


(1) 

(2) 

(3) 


From  (2)  and  (3), 

6s- 

4s2  = 

-  10. 

(4) 

26 

(0 

1 

CO 

Go 

-5  = 

0. 

(5) 

Whence 

s  = 

5  _ 1 

2»  — 

Substituting  |  for  s  in 

(3), 

t  = 

6  -  10,  -  4. 

Substituting  —  1  for  s 

in  (3), 

t  = 

6  +  4,  10. 

s  = 

i,  -1. 

t  = 

-  4,  10. 

5. 

• 

X2/  +  36  = 

0, 

(1) 

(2) 

(3) 

(4) 

(5) 


(1) 

(2) 

(3) 


(4) 

(5) 

(6) 
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7. 


S  4:  =  5. 

2R^R^-6R^  =-3. 

5-  3R, 


K  _  O  ]y 

Substituting  - -  for  R^  in  (2), 


5  -  3  Rf 


—  6  R^  z=  —  3. 


-  3  Z?  2  _  7  Z?^  +  6  =  0. 

7  ±  V49  +  72  _  7  ±  11  _  2 

^  -  6  -  6  ’3 


Substituting  —  3  for  R^  in  (3), 


^2  = 


Substituting  -  for  R^  in  (3),  R^  = 


5  +  9_  7 

4  ~  2' 

5-  2  3 

4  “  i' 


Z2i=-3, 

^2  —  h  f  • 


8. 


2 .  (2), 

(1)  -  (3), 


2xy  +  —  20  =  0, 

xy  +  40  =  0. 

2  xy  +  80  =  0. 

?/  _  100  =  0. 
y  =  zk  10. 

Substituting  10  for  y  in  (2), 

lOx  +  40  =  0. 

X  =  —  4. 

Substituting  —  10  for  y  in  (2), 

-  lOx  +  40  =  0. 

X  =  4. 

X  =  4,  —  4. 

?/  =  —  10,  10. 

9.  /i2  +  4:2  +  2  A:  40^ 

2  ^  T  ^  —  0. 

h=-k-2. 

From  (3)  and  (1), 

4:2  +  44:  +  4  +  A:2  +  2  4:  =  40. 

2  4:2  +  6  4:  -  36  =  0. 

{k  -  3)  (4:  +  6)  =  0. 

4:  =  —  6,  3. 

Substituting  —  6  for  4:  in  (3),  ^  =  6—2  =  4. 

Substituting  3  for  k  in  (3),  h=— S  —  2=  —  6. 

h  =  4,  -  5. 
*=-6,3. 


(1) 

(2) 

(3) 

(4) 
(6) 


(1) 

(2) 

(3) 

(4) 


(5) 


(6) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
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10. 

+  3  mn  -{■  = 

88, 

(1) 

2m  = 

n. 

(2) 

m  = 

n 

—  • 

2 

(3) 

From  (3)  and  (1), 

S'n?  „ 

+  +  n2  = 

4  2 

88. 

(4) 

Whence 

n  = 

±  4V2. 

Substituting 

4V2 

for  n  in  (3),  m  = 

2V2. 

Substituting 

—  4  V2  for  n  in  (3),  m  = 

-  2V2. 

m  = 

2V2,  - 

2  V2. 

n  = 

4V2,  - 

4V2. 

11. 

x^4-2/^  +  4a;+6^=: 

40, 

(1) 

• 

a:  —  10  = 

2/- 

(2) 

X  = 

y  + 10. 

(3) 

From  (3)  and  (1), 

20  ?/  +  100  +  +  4  ?/  +  40  +  6  ?/  =  40. 

(4) 

2/2  +  15?/  +  50  = 

0. 

(5) 

Whence 

y  = 

-10,  - 

5. 

Substituting 

-10 

for  y  in  (3),  x  = 

- 10  +  10  =  0. 

Substituting 

—  5  for  ?/ in  (3),  x  = 

-5  +  10 

=  5.  ' 

X  = 

0,  5, 

y  = 

-10,  - 

5. 

12. 

y  +  xVTs  = 

0. 

(1) 

?/2  4-  X®  = 

16x. 

(2) 

y  = 

—  X  V 1 5. 

(3) 

From  (3)  and  (2), 

15x2  3.3  _ 

16x. 

(4) 

X  (x  +  16)  (x  —  1)  = 

0. 

(5) 

Whence 

X  = 

0,  -16, 

1. 

Substituting 

0  for 

X  in  (3),  y  = 

-  0VI5 

=  0. 

Substituting 

-16 

for  X  in  (3),  y  = 

16  Vl5. 

Substituting 

1  for 

X  in  (3),  y  = 

-  Vl5. 

X  = 

0,  -16, 

1. 

y  = 

0,  16  Vis,  -V16. 
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1. 

X2  +  X?/  = 

3, 

(1) 

^  y^  —  xy  = 

10. 

(2) 

(1) .  10, 

10  x2  +  10  X?/  = 

30. 

\ 

(3) 

(2)  .  3, 

3  2/2  —  3  x?/  = 

30. 

(4) 

(3)  -  (4), 

10  x2  +  13  x?/  —  3  2/^  = 

0. 

f 

(6) 
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(6  a;  —  ?/)  (2  X  +  3  ?/)  =  0. 


-^y 

Jb  -  —  >  - -  ' 

5  2 


X  = 


-32/ 


<> 

Substituting  -  for  a;  in  (2),  2/^  —  —  =  10. 

5  5 

•••  2/  =  ±  I  V2. 

Substituting  |  V2  for  ?/  in  (7),  x  =  ^  V2. 

5 

Substituting  —  |  for  2/  in  (7),  x  =  — =  —  2 

5 

_ 3  ^ 

Substituting - -  for  x  in  (2), 


,2  .  ^y^ 


r  + 


=  10. 


2/  —  i  2. 

Substituting  2  for  y  in  (8),  x  =  —  S. 

Substituting  —  2  for  2/  in  (8),  x  =  S. 

x  =  1  V2,  -  I  V2,  -  3,  3. 
2/  =  I  V2,  -  I  V2,  2,  -  2. 


2.  x2  +  2/^  =  10, 

3y^  -{■  xy  =  Q. 

6x^  +  6  2/2  =  60. 

30  2/2  +  10  0:2/  =  60. 

6.^2  _  10x2/  —  24  2/2  =  0. 

(3  X  +  4  2/)  (x  —  3  2/)  =  0. 

4y 

x  = - 

3 

x  =  Sy. 

From  (7)  and  (2),  3y^-^  =  6. 

3  « 

_  2/=±|Vl0. 

Substituting  f  VlO  for  2/  in  (7),  x  =  —  |  •  |  VlO  =  —  f  VlO. 
Substituting  —  f  VlO  for  2/  in  (7),  x  =  —  —  f  VlO  =  |  VlO. 

From  (8)  and  (2),  32/2  +  32/2  =  6. 

2/  =  ±  1* 

Substituting  1  for  2/  in  (8),  x  =  3.  , 

Substituting  —  1  for  y  in  (8),  x  =  —  3. 

X  =  +  ^  V 10,  +  3. 

2/  =  +  f  VTo,  + 1. 
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w2  +  2  WU  =  0, 

(1) 

2  ^2  3  _  16, 

(2) 

w  (m  +  2  r)  =:  0. 

(3) 

u  =  6. 

(4) 

u  =  —  2  V. 

(6) 

From  (4)  and  (2),  2152  +  0  =  —  16. _ 

V  =  ±2  V—  2. 

From  (5)  and  (2),  2v^  —  Qv^  =  —  16. 

V  =  ±2. 

Substituting  2  for  v  in  (5),  u  =  —  4. 

Substituting  —  2  for  v  in  (6),  u  =  4. 

u  =  0,  ±  4. _ 

v  =  ±2  V—  2,  T  2. 


4.  s2  -  3  si  =  4,  (1) 

3  i2  +  3  s2  =  12.  (2) 

3s2-9si  =  12.  (3) 

(3) -(2),  =  0.  (4) 

From  (4),  i  =  0,  (5) 

and  t  =  —  3  s.  (6) 


From  (6)  and  (1),  s2  +  9s2  =  4,  s  =  ±  ^  VlO. 

Substituting  ^  VTo  for  s  in  (6),  i  =  —  |  VlO. 

Substituting  —  ^  VlO  for  s  in  (6),  i  =  |  V 10. 
Substituting  0  for  t  in  (1),  s2  =  4. 

s  =  ±  2.  _ 

s  =  ±  i  VlO,  ±2. 

i  =  »  VlO,  0. 


5. 


x{x  +  2y)  =  16, 

(1) 

1 

II 

(2) 

4-  2  xy  =  16. 

(3) 

y^  —  xy  =  8. 

(4) 

3x^  +  6xy  =  48. 

(5) 

16^2  —  I6xy  =  48. 

(6) 

22  xy  —  16  y^  =  0. 

(7) 

2y)(x  +  8y)  =  0. 

(8) 

2y 

X  =  — . 

3 

(9) 

II 

1 

00 

• 

(10) 

y  —  ±  3» 


From  (9)  and  (4), 
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Substituting  3  for  ?/  in  (9),  x  =  2. 

Substituting  —  3  for  y  in  (9),  x  =  —  2. 

Erom  (10)  and  (4),  g^2  _  3^ 

,  _  y  =  ±iVs. 

Substituting  |  Vs  for  y  in  (10),  x  =  —  |  Vs. 
Substituting  —  ^  Vs  for  y  in  (10),  x  =  f  V^. 

X  =  ±  I  V3,  ±  2. 
?/  =  E  i  V3,  ±  3, 


6. 

x2  +  xi/  +  ?/2  =  4, 

(1) 

x‘^  —  2  xy  =  12. 

(2) 

3  x^  +  3  X?/  +  3  —  12. 

(3) 

2  x^  +  5  x^  +  3  —  0. 

(4) 

(x  +  ^)  (2  X  +  3  ?/)  =  0. 

x=-y. 

.  '  (5) 

2 

'  (6) 

From  (5)  and  (2), 

2/2  +  2 ?/2  =  12,  y  =  ±2. 

Substituting  2  for  y 

in  (5),  X  =  —  2. 

Substituting  —  2  for  ?/  in  (5),  x  =  2. 

From  (6)  and  (2), 

^  +32/2  =  12. 

4 

0,2  _  4  8 
i/  —  2  1* 

2/  =  ±  f  V7. 

Substituting  f  v7  for  ^  in  (6),  x  =  —  ^  V?. 

Substituting  —  f  V?  for  y  in  (6),  x  =  #  'n/?. 

X  =  ±  2,  ±  f  Vt. 

?/  =  T  2,  ±  ^  V7. 

7. 

x2  +  X2/  =  2  2/2, 

(1) 

2  x2  +  X  =  2  +  2/^. 

(2) 

From  (1), 

(x  +  2  2/)  (x  -  2/)  =  0. 

(3) 

Then 

x  =  y. 

(4) 

II 

1 

• 

(5) 

From  (4)  and  (2), 

2  2/^  +  2/  =  2  +  2/2. 

(6) 

From  (6), 

2/=-2,  1. 

(7) 

From  (7)  and  (4), 

X  =  —  2,  1. 

(8) 

From  (5)  and  (2), 

8  2/2  —  2  2/  =  2  +  2/^. 

(9) 

1  ±  VI5 

From  (9), 

y  = - 

7 

(10) 

.  —  2  +  2  VT5 

- 

From  (10)  and  (6), 

7 

(11) 
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8. 

From  (2), 

Whence 

and 

From  (5)  and  (1), 


+  2  xij  —  y‘^  =  32, 

0. 
0. 


2  —  3  xy  + 

{2x  —  y){x  —  y) 


X  = 


X  = 


y^+  2  y^  —  y^ 

y 

Substituting  4  for  y  in  (5),  x 

Substituting  —  4  for  y  in  (5),  x 

y" 

4 


From  (4)  and  (1), 


^  +  2/^  — 


Substituting  8  V2  for  y  in  (4), 
Substituting  —  8  V2  for  y  in  (4), 


y  = 

X  = 

x 

X 

y 


y 

2* 

y- 

32. 

±4. 

4. 

-4. 

32. 

±  8V2. 

8V2 


4  V2. 

2 

-  4V2. 

±  4,  ±  4  V2. 

±  4,  ±  8  V2. 


y  —  i  2. 

Substituting  2  for  y  in  (7),  x  =  —  1. 

Substituting  —  2  for  2/  in  (7),  x  =  1. 

From  (8)  and  (1),  ^y^  2y'^  2y^  =  12. 

2/  =  i  !• 

Substituting  1  for  y  in  (8),  x  =  —  2. 

Substituting  —  1  for  ^  in  (8),  x  =  2. 

X  =  -^  1^  -f~  2. 
2/  =  T  2,  F  1. 

10.  x^  —  X2/  —  5  2/^  —  15, 

x^  —  62/^  =  1. 

15x2-  90  2/2  15. 


(1) 

(2) 

(3) 

(4) 

(5) 


9. 

2  x2  —  X2/  +  2  2/2  =  12, 

(1) 

2  x2  +  X2/  +  2  2/2  =  8. 

(2) 

(1)  •  2, 

4  x2  —  2  X2/  +  4  2/2  =:  24. 

(3) 

(2)  •  3, 

6  x2  4-  3  X2/  +  6  2/2  =  24. 

(4) 

(3)  -  (4), 

2  x2  —  5  X2/  —  2  2/2  =  0. 

(5) 

(2  X  +  2/)  (ic  +  2  2/)  =  0. 

(6) 

From  (6), 

x  =  -y, 

2 

(7) 

id 

X  =  —  2  2/. 

(8) 

From  (7)  and  (1), 

^  4.  ^  +  2  2/2  =  12. 

2  2^ 

(1) 

(2) 

(3) 


(2)  •  15, 
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(1)  -  (3), 


—  14  —  icy  +  85  =:  0. 

{Ix-lly)  (2x+  5?/)  =  0. 

172/ 


X  — 


X  =  — 


by 


2b  y"^ 


—  Qy^  =  \. 


From  (7)  and  (2), 

From  (8),  ?/  =  ±  2. 

Substituting  2  for  y  in  (7),  x  =  —  b. 

Substituting  —  2  for  2/  in  (7),  x  =  b. 

From  (6)  and  (2),  y‘^  —  6  y^  =  1. 

Whence  _  y  =  ± 

X  =  V-  V-  5. 


Substituting  |  V—  5  for  y  in  (6), 

Substituting  —  |  V—  5  for  y  in  (6),  x  =  —  y-  V— 5. 


x=±b,  ±  V- v^, 
y  =  T  2,  ±  -V-  V^. 
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1.  X  — 2/  =  4, 

xy  =  5. 

x2  —  2xy  +  2/2  =  16. 

ixy  =  20. 

X2  4-  2  X2/  +  2/2  =  36. 

x  +  y  =  ±6. 

|x-2/=:4,  rx-y  =  4, 

j_x  +  2/  =  6.  |x  +  2/  =  —  6. 

X  =  5,  —  1, 
y  =  1,-  b. 

x  +  2y  =  S, 

X2/  +  6  =  0. 

xy  =  —  6. 

x2  4-  4x2/  +  4  y2  —  64. 

8xy  =—  48. 

x2  —  4x2/  +  4^2  —  112. 

X  -^2  2/  =  ±  4  V7. 

From  (1)  and  (7),  fx  — 2^=:4V7,  fx  — 2  2/  =  — 4V7, 

\x  4-  2 2/  =  8.  \x  2y  =  8. 

Whence  x  =  4  4-  2  V7.  x  =  4  —  2  V7. 

y  =  2  —  V7.  _  2/  =  2  +  V7. 

X  =  4  +  2  V7,  4  -  2  V7. 

2/  =  2  -  V7,  2  +  V7. 


Squaring  (1), 

(2)  •  4, 

(3)  +  (4), 

From  (5), 

From  (6)  and  (1), 

Whence, 


2. 

From  (2), 
Squaring  (1), 

(3)  •  8, 

(4)  -  (5), 


(4) 

(5) 

(6) 

(7) 

(8) 


(1) 

(2) 

(3) 

(4) 

(5) 
(3) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 
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8. 

- 

X2  +  42/2- 

o 

rH 

II 

(1) 

X2/  +  5 

=  0. 

(2) 

X2/ 

=  -  5. 

(3) 

4  xy 

=  -  20. 

(4) 

X2  —  ' 

ixy  4iy‘^ 

=  121. 

(5) 

x  —  2y 

=  ±11. 

.  (6) 

x2  +  4  X2/  +  4  ?/2 

=  81. 

(7) 

X  +  22/ 

=  ±9. 

(8) 

From  (6)  and  (8), 

/x  —  2?/ 

=  11, 

fx  -  22/ 

=  11, 

tx  +  2?/ 

=  9. 

\x  ±  2?/ 

=  -  9. 

fx  —  2  2/ 

=  -11,  ‘ 

r  X  —  2  2/ 

=  -11, 

lx  +  2y 

=  9. 

l^x  ±  2  2/ 

=  -  9. 

Whence 

X  =  rt  10, 

±  1. 

2/  =  T  i, 

±  5. 

4.  6  X  —  2/ 

=  24, 

(1) 

5.  4x2  — 

6  X2/  ±  2/^  =  24, 

(1) 

36  x2  +  ?/2 

=  288. 

(2) 

xy  =  20. 

(2) 

36x2  _  \<±xy  +  ?/2  z=  576. 

12  X?/  =  —  288. 

36x2  +  I2x^  +  ?/2  =  0. 

6  X  +  2/  =  0. 

6  X  —  2/  =  24. 

X  =  2. 
2/=-12. 


(3) 

(4) 

(5) 


4x2  =  144. 

X  —  -l~  6. 

Substituting  6  for  x  in  (2), 


y  = 


Substituting  —  6  for  x  in  (2),- 


6. 

From  (2), 
(1)  -  (2), 
(1)  +  (4), 

From  (5), 


4  x2  +  2/2  =  25, 
4x2  +  4x^  +  2/^  =  49. 

2x  +  ^  =  ±  7. 
—  4  xy  =  —  24. 
4x2  —  4x2/  +  ^2  _ 

2x  —  y—±l. 


2/=--¥-- 
X  =  ±  6. 

y  =  ±  ¥• 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


Combining  (3)  and  (6), 


r2x  +  2/  =  7.  r2x  +  ?/=:7. 

^  -  --  \2x  —  y  =  —  1. 


r2x  +  2/=  —  7. 


Whence 


7. 


Squaring  (2), 


\2x  —  y  =  1. 
r2x  +  y  =—  7.  ^ 

\2x-?/  =  l.  *  \2x-2/=-1. 

X  =  i2,  i  f  • 

2/  =  i  3,  ±4. 

x2  +  4?/2  =  15^ 

-  .  X  +  2  2/  =  3  Vs. 
x2  +  4x^  +  4  'y2  _  27. 


(1) 

(2) 

(3) 
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(1)  -  (3), 

—  =  — 12. 

(4) 

(1)  +  (4), 

a;2  4  +  4  ^2  — 

(5) 

From  (5), 

X  —  2y  =  ±  Vs. 

(6) 

From  (2)  and  (6), 

r  a:  +  2  ^  =  3  Vs,  f  x  +  2  ^  = 
\x  —  2y  =  ^/^.  \x  —  2y  = 

CO  1 

Whence  x  = 

2  Vs,  Vs,  and  y  =  \  Vs,  Vs. 

8. 

x^  —  ^xy  —  16. 

(1) 

2y^  —  xy  =  —  Q. 

(2) 

(l)+2(2), 

—  4  x?/  +  4  _  4^ 

(3) 

X  —  2y  =  ±2. 

(4) 

From  (1), 

x{x  —  2y)  =  16. 

(5) 

From  (5)  and  (4), 

ic(±  2)  =  16,  a;  =  ±  8. 

(6) 

From  (1)  and  (6), 

64 -2  (±8)?/ =  16. 

.  (7) 

From  (7), 

2/  =  i  3. 

X  =  8,  —  8. 

• 

2/  =  3,  —  3. 

9. 

\  +  \  = 
x^  y^ 

•% 

(1) 

—  =  6. 

(2) 

xy 

(2)  •  2, 

—  =  12. 

(3) 

xy 

(1)  +  (3), 

1  2  1 

- 1 - 1 - =  25. 

(4) 

x^  xy  y^ 

From  (4), 

11  „ 

— 1 —  —  i  5. 

(5) 

X  y 

12  1, 

(6) 

(1)  -  (3), 

“5 - ^ — 2  “ 

x^  xy  y^ 

1  1 

(7) 

From  (6), 

- =  ±1. 

X  y 

Combining  (5)  and  (7), 


C 


1  1  ^ 

-  +  -  —  6, 

X  y 

---  =  1. 

X  y 

1  1  , 
-  H —  —  — 

X  y 

---  =  1. 

X  y 


B 


1  1 

— I — 
X  y 

11 

X  y 

ri  1 

— 1 — 
X  y 

X  y 


-1. 

-5, 


Whence 

and 


®  "I? 

y  ~ 
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Squaring  (2), 

(1)  -  (3), 


(4)  •  3, 


(1)  +  (5), 

From  (6), 


From  (2)  and  (7), 


Whence 

and 


1  1  1  „ 

- ^ - 2  “ 

xy 

i-i  =  l. 

X  y 

12  1, 

“2 - 1"  ~  —  4* 

x^  xy  y^ 

—  =  6. 

xy 

—  =  18. 
xy 

-  =  25. 


1 

^  + 


+ 


x^  xy  y^ 

1  1 

-  4-  -  =  ±  5. 

X  y 

lll-l 

X  y  ’  ^\xy 


1  1  , 

— I —  —  5. 
X  y 


1  1 

— I — 
X  y 


1, 

-  5. 


'T  i  —  1- 

^  —  3^  2^ 

0/  1  -  1 

^  "S* 
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(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 


11. 

From  (2), 

From  (1)  and  (3), 


3x  —  3?/  =  7. 

9^2  4-  18a;z/  +  9?/2  =  1. 

3x4"  ^ y  1 . 

.  r3x  —  Sy  =  7,  „  r3x  —  Sy  =  7, 

|3x4-3y  =  l.  |3x4-3?/  =  -1. 


(1) 

(2) 

(3) 


Whence  x  =  f,  1, 

and  2/  =  —  1,  —  |. 


12. 

J_  4. 1  ^  35. 

x3  y3 

(1) 

1  1  ^ 

-  4-  -  =  5. 

X  y 

(2) 

(1)  (2), 

1  _  -i  4-  A  ^  7. 
x^  xy  y^ 

(3) 

Squaring  (2), 

—  4-  —  +  —  =  25. 
x^  xy  y'^ 

(4) 

(3)  -  (4), 

-  —  =  -  18. 

'  xy 

(6) 

From  (5), 

-  —  -  -  6. 
xy 

(6) 
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X6)  +  (3), 
From  (7), 


1 

X 


2  1  . 

2 - ^ 

J  y.y  yZ 


1 


X  y 


—  i  1. 


From  (2)  and  (8),  ^  ^ 


— 1 —  —  5, 
X  y 


1 


B-l 


--  -  =  1, 
X  y 


Whence 
and 

13. 

(1)  +  (2), 

From  (3), 

(1)  -  (2), 

From  (5), 

From  (4)  and  (6),  _ 

^  r  x  +  2  ?/  =  Vc  +  d, 

\x  —  2y  —  d. 

^  r  a;  +  2  ?/  =  -  Vc  +  d, 
—  2?/  =  Vc  — ,d. 
Solving  A,  R,  C,  and  H, 


n  1  ^ 

-  +  -  —  6, 

X  y 

---=-1. 
(^x  y 


7*  —  1  1 

—  3  5  25 

—  1  1 


y  —  2’ 

x^  +  4?/2  =  c. 

4  x^  =  d. 
x^  ^xy  ^y^  =  c  d. 


X  +  2  y  =  ±  Vc  +  d. 

x^  —  4  xy  +  4  —  c  _ 

X  —  2?/  =  ±Vc  —  d. 


X 


Vc  +  d  +  Vc  —  (Z 


2 


—  Vc  +  d  4-  Vc  —  d 


y  = 


Vc  +  d  —  Vc  —  d 


—  Vc  +  d  —  Vc  —  d 


X  +  ‘2y=Vc  +  d, 
l^x— 2?/  =  — V  c  —  d. 
^  ?x  +  2?/  -  -  Vc  +  d, 
\x  —  2y  =  — Vc  —  cZ. 

Vc4-  d  —  Vc  —  d 

-  > 

_  2 

—  Vc  +  d  —  Vc  —  d 

2  ’ 

Vc  +  d  +  Vc  —  d 

4  * 

—  Vc  +  d  +  Vc  —  d 


(7) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


1. 

(1)  (2), 

(2)  +  (3), 
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4  x^  —  ?/2  =  16. 
2x  +  ^  =  8. 
2x  —  y  =  2. 
4x  =  10. 

X  =  |. 

6  +  2/  =  8. 
y  =  S. 

rp  —  5 

•V  —  TT# 

2/  =  3. 


(1) 

(2) 

(3) 
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2.  R‘^h  -75  =  0. 

Rh  =  15. 
R^h  =  75. 
(3)  -f-  (2),  R  =  5. 
From  (2)  and  (4), 

h  =  d. 


3. 


(1)  ^  (2), 

(2)  -  (3), 


Whence 

and 


X  = 

y  =  —  l. 


4.  9  h‘^k  -  100  =  0. 

Sk^n+  80  =  0. 

9  h^k  =  100. 

3  M2  =  -  80. 


(3)  (4), 


3^ 

T 


From  (5),  h  = 
From  (6)  and  (4), 


3  .  +  80  =  0. 
12 

Whence  k  =  4. 

From  (8)  and  (2), 

3  •  42  .  /i  +  80  =  0. 


48h  =  -  80. 


(1)  6.  Ox^y^  +  0  =  l^xy.  (1) 

(2)  3x1/+ 4  =  6.  (2) 

(3)  From  (1), 

(4)  (3x1/ -  2)  (3x1/ -  3)  =  0. 

From  (2),  Sxy  —  S  =  0. 

.'.  any  set  of  roots  for 

3  XI/  —  3  =  0, 

will  satisfy  the  system,  I  and  2,  for 
example. 

(2) 


7. 

X^ 

=  91/4  +  48. 

(1) 

(3) 

X2 

=  31/2  +  2. 

(2) 

x'^  —  Oy^ 

=  48. 

(3) 

(4) 

ic2  —  3 1/2 

=  2. 

(4) 

(3)^(4), 

x2  +  3  1/2 

=  24. 

(5) 

(4)  +  (5), 

2  x2 

=  26. 

X 

=  ±  Vl3. 

(1) 

/o\ 

(4)  -  (5), 

-6l/2 

=  -  22. 

y 

=  ±  i  V33. 

(2) 

(3) 

II 

< 

1 

Vis,  - 

•Vl3,  -Vl3. 

(4) 

y  = 

=  iV33, 

(5) 

— 

1V33,  - 

-}V^. 

(6) 

8. 

2 

=  .16. 

(1) 

0^ 

=  3.2. 

(2) 

(7) 

(1)  -  (2),  ^ 

1 

~W 

(3) 

(8) 

1 

t 

“io~’ 

(4) 

From  (4)  and  (2), 

Sr  =  32. 


5.  P(l+ r)2  =  224.72. 

P  +  Pr  =  212. 
(l)-(2),  l+r  =  1.06. 

r  =  .06. 

From  (2)  and  (4), 

1.06  P  =  212. 

P  =  200. 


(1)  9.  1  —  X  =  y. 

(2)  1  —  =  y^. 

(3)  (1  —  x)  (1  +  X  +  x2)  =  y  .  1/ 

(4)  1 1  +  X  +  x2  =  1/. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

0) 


390 


COMPLETE  SCHOOL  ALGEBKA 


Prom  (4)  and  (5), 

1  —  a:  =  1  +  a;  + 

+  2x  =  0. 

X  =  0,  —  2. 

2/  =  1,  3. 

From  (6)  and  (7),  x  =  1,  ?/  =  0. 

X  =  0,  —  2,  1. 
2/  =  1,  3,  0. 


11.  4x2  +  7  =  ^  5^2,  (1) 

4x2  =  1  +  ?/2.  (2) 


4 x2  —  8 x?/  —  5  ^2  _  _  7^ 

4x2  —  2/2  =  1. 
(2x  -  5?/)  (2x  +  y)=—l. 
(2x  +  2/) (2x-  y)  =  1. 
2x  —  by 


(5)  (6), 

From  (7), 


2x  —  2/ 


X  = 


10.  x2- 2x^-24  2/2  =  32. 

X  —  6y  =  2. 
(l)-(2),  x  +  42y  =  16. 

102/  =  14. 

y  =  h 


(1) 

(2) 


9^2 


=  -7. 

4  ' 


(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


From  (2)  and  (8),  =  1  +  2/2.  (9) 


From  (9), 


y 


=  ±  #V5. 


From  (8)  and  (9),  x  =  ±x^o  V5. 

—  _3_  Vs _ 3-  Vs 

—  10'' 


X  =  5^2. 


2/  =  I  Vs,  -  I  V^. 


12. 


X' 


+  2/3  =  4x  —  62/  —  8, 


x  +  2/  =  2x  —  3y  —  4. 

(x  +  2/)  (x2  —  X2/  +  2/2)  =  (2  X  —  3  2/  —  4)  2. 
.-.  by  §  81  we  obtain  the  two  systems  (4),  (S)  and  (6),  (7). 

From  (2)  and  (3),  {  1 1 

{2x-3^-4  =  o! 

Substituting,  from  (S),  4  2/  +  4  for  x  in  (4), 

16  x2  +  32  2/  +  16  —  4  2/2  —  4  ^  +  2/2  =  2. 

13^2  +  28y  +  14  =r  0.  _ 

-  14  ±  Vl4 


Whence 

From  (10)  and  (S), 

Solving  (6),  (7), 

13.  x3-^3^6x.  (1) 

X  —  y  =  Sx.  (2) 

(x  —  2/)(x2  +  X2/  +  2/2)  _  2  •  3a;.  (3) 

By  §  81, 

r  X2  +  X2/  +  2/2  =  2,  (4) 

\  x-y  =  Sx,  (S) 


y  = 


13  _ 

-  4  ±  4V14 
13 

X  =  4,  and  2/  =-  4. 


X  = 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 

(11) 


r  X  —  2/  =  0, 


3x  =  0. 


(6) 

(7) 


From  (4)  and  (S), 

x2  —  2  x2  -f  4  x2  =  2. 

3x2  ^  2. 

X  =  ±  X 

2/  =  :f  I  V6. 

From  (6)  and  (7),  x  =  0. 

2/  =  0. 

X  =  i  Vo,  —  ^  V6,  0. 

S/  =  -fV6,  lAo. 


and 
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14.  x8  +  2/3  =  28. 

(1) 

X  +  2/  =  4. 

(2) 

(1)  -  (2), 

x^  —  X2/  +  2/^  =  7. 

(3) 

From  (2)  and  (4), 

16  —  8  2/  +  2/^  —  4  2/  +  2/^  +  2/^ 

=  7. 

3^2_i2y  +  9  =  0. 

{y  -  3)(2/  -  1)  =  0. 


2/  —  3,  1. 

X  =  1,  3. 

15.  x2  —  iC2/  +  2/^  =  7. 

(1) 

aj3  +  2/3  =  28. 

(2) 

(1)  -f-  (2),  X  +  2/  =  4. 

(3) 

Page 

1.  2x2  +  2/2  =  33, 

(1) 

x2  +  2  2/2  =  54. 

(2) 

4x2  +  2  2/^  =  66. 

(3) 

x2  +  22/2  =  54. 

(4) 

3x2  =  12. 

(5) 

■+ 

II 

X  =  +  2, 

2/  =  ±  5. 

^_f*  =  2  ^rx  = 

1^2/=±5.  l2/  = 

-2, 

i  5. 

to 

CO 

1 

00 

to 

II 

0 

(1) 

5/^2+  A;2^81. 

(2) 

40  /i2  +  8  fc2  =  648. 

(3) 

(3)  +  (l),  43/^2  =  688. 

7^2  =  16. 

7i=  ±4. 

A;  =  ±1. 

—  +  1.  — 

-4, 
i  !• 

3.  4B2  +  3  =9R|, 

(1) 

12  Bf  4.2^1  =  3^. 

(2) 

4B2-9R|  =  -3. 

(3) 

108  B  2  +  9B2  =  31. 

(4) 

From  (3)  and  (1), 

16  —  8  y  —  4  y  +  2/2  +  ^2  _  7^ 

32/2-12  2/ +  9  =  0. 

^2  _  4  ?/  +  3  =  0. 

(2/  -  3)(2/  -  1)  =  0. 

2/  =  3,  1. 
a;  =  1,  3. 

16.  ic  +  2/  =  4.  (1) 

x2  —  iC2/  +  2/2  =  7.  (2) 

Substituting, 

16  —  82/  + 2/^— 42/  + 2/^+2/^  —  7. 
Collecting,  2/^  —  4  2/  +  3  =  0. 

2/  =  1,  3. 

X  =  3,  1. 

401 

(3)  +  (4),  112^2  =  28.  (6) 

4R2  ^  1, 

-Ki  =  ±  |. 

-Bg  =  ±  I  • 

-^1  ^5  ~  2* 

-^2  —  i  ±  I- 


4. 

xy  +  X  =  18, 

(1) 

xy  +  y  =  20. 

(2) 

(1)  -  (2), 

1 

II 

1 

(3) 

x  =  y  —  2. 

(4) 

From  (4)  and  (2), 

2/2  —  2  2/  +  2/  =  20. 
2/2  —  2/  —  20  =  0. 


2/  =  -  4,  5. 

Then  x  =  —  6,  3. 

5.  =  2/, 

X2/  =  8. 

•  X  =  8. 

x3  -  8  =  0. 

(X- 2)(x2  +  2x  +  4)  =0. 

X  =  2,  —  1  ±  V—  3. 

2/  =  4,  —  2  +  2  V^. 
x  =  2,  — 1+V—  3,  — 1  —  V^—  3. 
2/  =  4,  -  2  -  2  V^,  -  2  +  V^. 
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6.  X  —  xy  —  5,  (1) 

2?/+x^  =  6.  (2) 

(l)  +  (2),  x  +  2y  =  ll.  (3) 

x  =  ll  — 2?/.  (4) 

From  (4)  and  (1), 

ll-2^-lly  +  2^2.^5,  ■  (5) 

2^2_  i3y  e  ^  0. 


13  ±  Vl69  -  48 

13  ±11  1 

= - =  6,  -• 

4  ’  2 

X  =  —  1,  10. 

?/  =  6, 

7.  -  x^-y^  =  19,  (1) 

x-y  =  \.  '  (2) 

(1)  -  (2),  x2  ±  X?/  ±  2/2  =  19.  (3) 

From  (2)  and  (3), 

2/2  ±  2  2/  ±  1  ±  2/2  ±  2/  ±  2/2  =  19. 

3  2/2  ±  3  2/  -  18  =  0. 

Whence,  2/  =  —  3,  ±  2. 

X  —  2/±l  —  —  3±1  —  —  2. 
x  =  2/±1  =  2±1  =  3. 

X  =  —  2,  3. 

2/  =  —  3,  2. 


8.  a:8  —  2/^  =  19,  (1) 

x2  ±  X2/  ±  2/2  =  19.  (2) 

(1)  -  (2),  x-y  =  \.  (3) 

From  (1)  and  (3), 

2/2  ±  2  2/  ±  1  ±  2/^  ±  2/  ±  2/^  =  19.  (4) 

Factoring,  {y  ±  3)(2/  —  2)  =  0. 

Whence  2/  =  ±  2,  —  3. 

Then  x  =  3,  —  2. 

9.  ^2  ±  X2/  ±  2/^  =  19,  (1) 

X  —  2/  =  1.  (2) 

From  (2)  and  (1), 

2/2  ±  2  2/  ±  1  ±  2/^  ±  2/  ±  2/^  =  19. 

(2/  ±  3)(2/  -  2)  =  0. 


2/  =  —  3  or  ±  2. 
X  =  —  2,  ±3. 


Whence 

Then 
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10.  —y^  =  19.  Then  y  =  —  19.  (1) 


0 

l' 

2 

3 

4 

5 

-1 

-2 

-3 

-4 

-5 

2.62 

y 

-2.66 

-2.62 

-2.22 

2 

3.55 

4.73 

-2.71 

-3 

-3.58 

-4.36 

-5.24 

0 

x  —  y^\.  (2) 


X 

0 

1 

6 

y 

-1 

0 

5 

—  7*  -4-  "v/  7fi  S  3"^ 

a;2  +  X2/ +  2/2  ^  19.  Theny=  ^  ^ - 2^.  (3) 


X 

5 

4.35 

4 

3 

2 

1 

0 

-1 

-2 

-3 

-4 

-4.35 

-5 

V 

-2 

0 

-4.63 

-5 

-5 

3.77 

±4.35 

4.77 

5 

±5 

4.63 

0 

2 

-3 

.63 

2 

+  3 

-4.77 

-3.77 

-3 

-2 

-.63 

3 
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For  (1);  (2), 


For  (1),  (3), 


For  (3),  (2), 


"V* 

3 

-2 

y 

2 

-3 

X 

3 

-2 

V 

2 

-3 

X 

3 

-2 

V 

2 

-3 

The  systems  (7),  (8),  and  (9)  are  equivalent.  The  graph  shows  for  all 
the  systems  but  two  points  of  intersection  :  3,  2  and  —  2,  —  3. 


11. 

3s2 

-2^2 

=  0, 

(1) 

5s2 

-3^2 

=  1. 

(2) 

15s2- 

-10i2 

=  0. 

(3) 

15s2 

-9^2 

=  3. 

(4) 

(3)- 

(4), 

-  i2 

=  -  3. 

(5) 

i 

=  ±  V3. 

(6) 

9s2 

-6^2 

=  0. 

(7) 

10  s2 

-6^2 

=  2.' 

(8) 

(7)- 

(8), 

-S2 

=  -  2,  s2  = 

:  2. 

S 

=  ± 

=  Vs,  ■ 

1  CO| 

I 

V3,  -  V3, 

s  =  V2,  —  V2,  V2,  —  V2. 

12.  4n2+7m2  =  9,  (1) 

2  —  I  =  (2) 

4  +  7  =  9.  (3) 

4  —  2  =  9.  (4) 

(3) -(4),  9m2  =  0,  m  =  0.  (5) 

From  (5)  and  (1), 

4n^  =  9. 

Whence,  w  =  i;|. 

m  =  0,  0. 

rt  —  5  3. 

—  2  5  2* 

13.  5  Wl  -  6.8  =  99.65.  (1) 

Wl  -  =  20.  (2) 

6  .  (2),  bWl-b  Wl  =  100. 

-1.8  Wl  =-.45. 


^2  =  ±  h. 

5  Wl  -6.8  Wl  =  99.55. 
6.8  Wf  -  6.8  Wl  =  136.0. 

-  1.8  Wl  =-  36.45. 


Wl  =  Whence  W^  = 

±|. 

.  ip"—!  1  _1  _  1 

'  '  ''  2  —  25  25  25  2’ 

w—g  9  9  9 

1  —  25  25  2  5  2* 

14.  xij  +  2  =  2, 

■  (1) 

3  xy  -f  5  ?/2  =  2. 

(2) 

(1).3,  3a;?/+6?/2^6. 

(3) 

1 

II 

1 

(4) 

y  —  i  2. 

(5) 

From  (1)  and  (5),  x  =  T  3. 

.-.  X  =  3,  - 

-  3. 

1 

II 

2. 

15.  x2  4-2xy+  2^2—10^ 

(1) 

3x2  —  xy  —  ^2  — 

(2) 

(2)  .  2, 

6  x2  —  2  xy  —  2  y2  —  1Q2. 

(3) 

7x2  =  112. 

(4) 

X  =  ±  4. 

(5) 

From  (1)  and  (5), 

y=-3, -1,  3,  1. 

X  =  i,  4,  —  4,  —  4. 
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le. 


+  x  =  7, 

y  =  11. 

y^  +  X  =  7.  Then  y  =  ±  V?  —  x. 


X 

7 

6 

3 

-2 

-9 

0 

V 

0 

±1 

i  2 

±3 

±4 

±2.64 

x^  +  y  =  \\.  Then  x  =  ±  Vll  —  y. 


X 

0 

±1 

±2 

±3 

±4 

±5 

y 

11 

10 

7 

2 

-5 

-14 

X 

-2.8 

3 

3.6 

-3.8 

y 

3.1 

2 

-1.8 

-3.3 

The  roots  are  : 
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17.  x^  +  X2/  +  2/*  =  7, 

(1) 

Squaring  (2), 

-f  2/^  =  10. 

(2) 

1  1 

II 

1 

CO 

(3) 

x^  2x2/ 

(1)  +  (3), 

x^  +  2  X2/  +  2/^  =  4. 

(4) 

(l)-(3),’ 

^  =  12. 
2  xy 

X  +  2/  =±  2. 

(5) 

1 

1  1 

(3)  •  —  3,  —  Sxy  =  9. 

(6) 

(1)  +  (4),  + 

2  X2/  2/^ 

(3) 

(4) 


(l)-(6),  x^-2xy  +  y^  =  \Q.  (7) 

x  —  y=  ±^.  (8) 

From  (5)  and  (8), 

(x-\-y  =  2.  rx  +  i/=  —  2. 
\x—y=±4.  \x  —  y  —  ±A. 

X  =  3,  —  3,  1,  —  1. 

2/  =- 1,  1,-3,  3. 

18.  +  x?/  +  ic  =  0, 

x^  +  x?/  +  2  X  =  0, 

a;  (x  +  2/  +  1)  =  0. 

x{x  +  2/  +  2)  =  0. 

x*|'2/*d“l~0*'^ 

^  contradictory. 
x  +  2/  +  2:=0.j 

X  =  0,  2/  =  any  number. 

f 

19.  ^2  ^  _  0,  (1) 

x2  +  X2/  +  X  =  0.  (2) 

2/  =  X.  (3) 

x2  +  x2  +  X  =  0.  (4) 

t  X  (2x  +  1)  =  0.  (6) 

Then!  x  =  0,  — 

And  ;  2/  =  0,  - 


f  1  1 

20.  I  +  -i;  =  13, 


x^ 


y^ 


X  y 


=  1. 


(1) 

(2) 


i  +  i  =  ±  6.  (6) 

X  y  ' 


From  (6)  and  (2), 


i. 

h 


21. 


1 


X3  y6 

1  1 

X  y 

1  1  1 

x^  xy  y^ 

Squaring  (2), 

1  2  1 

- 1" 


x^ 

(3)  -  (4), 

(3)  +  (6), 


xy  2/ 

xy 

1 

xy 


^  +  —  +  ^  = 


22. 

(1).:  2, 

(2)  +  (3), 

From  (4), 


x^  xy  2/ 

1  1 
X  2/ 

From  (8)  and  (2),  x 

V 

x2  —  2  X2/  +  2  2/^  —  2/  =  0, 

2  x2  —  3  X2/  —  2/^  +  2  2/  =  0. 

2  x2  —  4  X2/  +  4  2/^  —  2  2/  =  0. 

4  x^  —  7  X2/  +  3  2/^  =  0. 

x  =  y, 

32/ 

X  =  —  • 


-  =  6,  -  4 

1,  - 

r 

7,. 

1. 

7. 

1. 

6. 

2. 

9. 

i  3. 

i,  -1- 

1,  -L 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


and 


TEACHERS’  EDITION^ 


397 


From  (1)  and  (5), 

?/2  —  2  2/2  +  2  ^2  _  ^ 

(7) 

From  (7), 

2/  =  0,  1. 

(8) 

From  (8)  and  (5), 

X  =  0,  1. 

(9) 

- .  1, 

From  (6)  and  (1), 

9  2/2  3  2/2 

— - ^  +  2  2/2-2/  =  0. 

16  2 

'(10) 

From  (10), 

2/  =  0, 

(11) 

From  (11)  and  (6), 

>  ®  ~  6,  y|. 

:  ‘  X  =  0,  1,  If  ‘  ■ 

• 

;  ;  2/ =  0,1,  if 

23. 

x2  +  2:2  =  34^ 

.  (1) 

x2  4-  2/2  =  25, 

.(2) 

2/2  +  2:2  =  41. 

(3) 

(1)  -  (2), 

:  --  *  '  —  2/^  +  ^2  =  9. 

(4) 

(3)  +  (4), 

2  22:^50. 

■  (5) 

Z  =  ±  5.  . 

.  (0) 

From  (6)  and  (3), 

2/2  +  25  =  41. 

(7) 

2/  =±  4. 

(8) 

From  (6)  and  (1), 

x2  +  25  =  34. 

X  ±  3.  . 

Therefore : 

a;  =  3, 

3,  3,  3,  —  3,  —  3,  —  3,  —  3, 

y  =  - 

1 

1 

1 

‘  2  =  5, 

5,  -  5,  -  5,  5,  5,  -  5,  -  5. 

24. 

3  X2/  =  x22/2  —  88, 

(1) 

( 

X  —  y  =  6. 

(2) 

From  (1), 

{xy  —  11)  {xy  +  8)  =  0. 

(3) 

From  (3)  and  (2), 

\ 

/ 

(2/^  +  62/ -11)  (2/2 +  6?/  + 8)  =  0.  . 

(4) 

•••  2/=-2,  -4, 

2/  =  —  3  i;  2  Vs. 

(5) 

and 

(0) 

From  (3),  (5),  and  (6),  a;  =  4,  2,  3  ±  2  Vs. 

1  “ 

X  =  4,  2,  3  +  2  VI,  8  —  2  Vs. 
'a/=-2, -4, -3  +  2V5, -8- 

2  Vs. 

1 

26. 

_  =  2/^  +  37, 

^(1) 

•  / 

x22/  =  xy2  _j_  12. 

(2) 

'  *  s 

x3  -  2/®  =  37.^  4  i 

(3) 

x^y^  —  X2/2  ==  12. 

(4) 

f  ?(3)  -4-  (4), 

x2  +  xy  +  y^  37 

(5) 

052/  .  12  /:  •  -4  V.  ; 

12  x2  +  12  X2/  +  12  2/2  =  37  xy. 

(6) 
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From  (6), 

Ay 

X  =  — , 

3 

(7) 

and 

X  —  —  • 

4 

(8) 

From  (2)  and  (8), 

16  4 

(9) 

2/2  +  64  =  0,  or 

(2/  +  4)  (2/2  —  4  X  +  16)  =  0. 

(10) 

2/=  —  4,  2±2V—  3. 

(11) 

From  (11)  and  (8), 

■  „  3±3V^ 

X  =  —  3, - 

2 

From  (2)  and  (7), 

16  2/2  _  4  2/2 

9  3  • 

(12) 

^  _  3  +  3V- 3 

(13) 

From  (12), 

y  =  S, 

’  2 

From  (13)  and  (7), 

X  =  4,  —  2  ±  2-^-  3. 

X  =  4,  — 

3,  -2  +  2  V-  3,  -  2  -  2  V-  3. 

2/  =  3,  - 

-3  +  3^/^_  3  3^^ 

’  9  ’ 

3  +  3V- 3 

3_3V-3 

2 

2 

2  +  2  V-  3» 

2_2V-3. 

26. 


(2) .  3, 

(1)  -  (3), 


xy 

--1  =  3. 
xy  y^ 

1-1  =  9. 


xy  y^ 


16  12 


^ - +  -^  =  0 


xy  y^ 


\x  yj  \x  y) 


(1) 

(2) 

(3) 

(4) 

(5) 


From  (6)  and  (2), 


y 

X  =  ~’ 

3 

x  =  y. 


1-1  =  3. 

y2  y‘1 

2/2  =  |. 


(6) 

(7) 

(8) 
(9) 


2/  =  ±  f  Ve. 

From  (9)  and  (6), 

X  =  ±  I  Ve. 

No  results  can  be  obtained  by- 
using  (7)  and  (1),  or  (7)  and  (2). 


27.  x2  =:  8x  +  62/,  (1) 

2/2  =  6x  +  82/.  (2) 

x2  —  2/2  =  2(x  — 2/).  (3) 

(X  -  2/)  (x  +  2/  -  2)  =  0.  (4) 

X  =  2/,  (5) 

X  =  2  —  2/.  (6) 

2/2  =  142/.  (7) 

2/  =  0,  14. 


From  (5)  and  (1), 
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From  (6)  and  (1),  —  —  IQ  —  ^y-{-Qy. 

2/2  _  2  y  —  12  =  0.  _ 

2/  -  1  ±  V^. 

X  =  1  T  Vl3.  _  _ 

a;  =  0,  14,  1  +  1  - 

2/  =  0,  14,  1-Vl3,  1+Vl3. 


28  —  2/^  =  2  a;  +  2/  —  4, 

X  +  2  2/  =  4. 

Transposing,  0  =  x  +  22/  —  4. 

Adding  x  —  y^  x  —  2/  =  2x  +  2/  —  4. 

From  (1),  (x  —  2/)  +  2/^)  =  (2  x  +  2/  —  4)  1. 

From  (4)  and  (5),  by  §  81, 

r  x2  +  X2/  +  2/^  =  1, 

\  X  +  2  2/  =  4, 


r  X  —  2/  =  0, 
\2x  +  2/--4  =  0 


From  (6)  and  (7), 

X  =  ±  2  V—  1, 
y  =  2±  V—  1. 

From  (8)  and  (9), 

^  =  f  5 

.  2/  =  f  • 

29. 

II 

x  +  y  =  a. 

X  =  a  —  y. 

From  (1)  and  (3), 

ay  —  y"^  —  c. 

a  ±  Va2  _  4  c 
2 

From  (3)  and  (5), 

a  =F  y  ci2  —  4  c 

X  =:  - 

2 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 


(1) 

(2) 

(3) 

(4) 

(5) 


30.  x-2-2/-2  =  6,  (1) 

x-^  +  y-'^  =  2.  (2) 

=  (l)-(2),  x-1-2/-i  =  3.  (3) 

(3)  +  (2),  2x-i  =  5.  (4) 

?  =  6. 

X 


x  =  |. 

22/-i=:-1. 


31. 

X  —  y=  16, 

(1) 

x2  —  2/2  =  2. 

(2) 

(1)  (2), 

xi  +  y^  =  8. 

(3) 

(2)  +  (3), 

2x2  =  10. 

X  =  25. 

(3)  -  (2), 

22/2  =6. 

J,i  =  3. 
2/  =  9. 
X  =  25. 


y  =  9. 


(2)  -  (3), 
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32. 


+ 


4’ 


From  (2), 
From  (1),* 

(3)  .  3, 

(4)  -  (5), 


aj  —  2  2/  —  2 

1  _  1  _  jL 
X  y  12 
12  ^  —  12  X  =  xy. 

10  ic  +  10  y  =  3  +  28. 

—  36  X  +  36  ?/  =  3  xy. 

46x  —  26  y  =  28. 

13?/  +  14 


X  = 


156?/  +  168 


23 


From  (7)  and  (3),  12?/  — 

From  (8), 

From  (9)  and  (7), 

33.  x2  4-  6x-2  =  36|,  (1) 

)  Sxy  —  x^  =  36.  (2) 

(1) .  x2,  x^  -  36i  x2  +  6  =  0.  (3) 
From  (3),  =  36,  (4) 


23 

13?/2  +-14?/ 


23 


V  =  6  2.S 

y  —  '^1  13* 

rp  A  4  2 
2  3* 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 


Whence 
From  (2), 


x=±6,±  I V6.  (5) 
36  + 


y  = 


3x 


From  (5)  and  (6), 

?/=±  4, 

X  =  i  6,  zb  5  "V^O. 

?/  =  ±  4,  ±  V/- 

34.  X  —  ?/  Vx  =  24, 

x2  +  X?/2  zr  320. 
Squaring  (1), 
x2  —  2x?/Vx  +  x?/2  =  576. 

35. 


(6) 

(7), 


(1) 

(2) 


(3) 


(2)  -(3),  2x?/Vx=-256.  (4) 

(3)  -(4)  ;  2, 

x2  +  2  X?/  Vx  +  x?/2  =  64.  (5) 

X  +  ?/ Vx  =  ±  8.  (6) 

^  X  —  y  Vx  =  24.  (7) 

(6)  +  (7),  2x  =  32,  16. 

X  =  16,  8. 

(6) -(7),  2?/ Vx  =  -  16,  -  32. 
---  -  18 

Vx  Vx 

=  =i5  =  _2,-4V2. 

4  2  V2 

X  =  16,  8. 

?/  =  —  2,  —  4  V2. 


X  —  1 


2/-  1 

?/^  +  2/  +  1 


=  3, 

-  1? 
“43 


(1) 

(2) 


x^  —  X  +  1 

From  (1),  X  =  Sy  —  2.  (3) 

From  (2),  -  :  .  43?/^  +  43  ?/ +  43  =  13x2  -  13x  4- 13.  .  .  (4) 

From  (3)  and  (4),  43  ?/2  +  43 ?/  +  30  =  117 ?/ - 156 ?/  +  52  -  39 ?/  +  26.  (5) 

From  (5),  37  ?/  -  119?/  +  24  =  0.  ’  ■  (6) 

2/  —  3,  /y.  (7) 

„  -  50 
X  =  7, 


From  (6), 

From  (3)  and  (7), 


37 
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36. 


(1)  •  3, 


(2) .  8, 

(4)  -  (3), 


From  (6), 
and 

From  (1)  and  (8), 

From  (9), 

From  (8)  and  (10), 

From  (7)  and  (1), 

From  (11), 

From  (7)  and  (12), 


64 

49  ?/2 


X  = 


h 
8  ' 


+ 


16 


=  16. 


y  =  ±\ Vn . 
X  =  ±  I  Vll. 


— ^  + - =  16. 

9?/2  3?/2 

2/  =  ±  i- 

X  =  ^  _ 

.  =  i  1,  rb  I  V^ll* 

2/  =  i  i-,  ±  ^  vTi. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(10) 

(11) 

(12) 


37. 

^  =  18, 

(1) 

V 

II 

1—1 

00, 

(2) 

From  (1), 

x  =  2y. 

>.  -(3) 

From  (2)  and  (3), 

2  2/2=18. 

2/  =  i  3. 

33  =  4-  6. 

38. 

4a;  +  i  =  46, 
y 

26x  1 

(1) 

-  46. 

(2) 

t  .  - 

5  y 

(1)  +  (2), 

=  92. 

6 

(3) 

V  ’ 

X  =  10. 

(4) 
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From  (1)  and  (4), 


39. 


From  (1)  and  (4), 
From  (6), 

From  (5)  and  (1), 


40  +  i  =  46. 

V 

1  . 

-  =  6. 

y 

y  — 

y‘^  —  {y  —  x)  =  12, 

—  xy  —  0. 
cc  (x  —  ?/)  =  0. 

X  =  0. 

x  =  y. 
y^  —  y  —  \2  =  0. 

?/  =  4,  -  3. 

2/2  +  2/2  =  12. 

2/2  =  6. 

2/  V6. 

X  =  0,  0,  ±  a/6. 

2/  =  4,  —  3,  i  a/6. 


1.  Let  X  equal  one 
Then 
and 

Dividing, 


2.  Let  X  equal  one 
Then 

and 

Squaring  (1), 

(3)  -  (2), 

(2)  -  (4), 

From  (1)  and  (6), 

3.  Let  X  equal  one 
Then 

and 

From  (1)  and  (2), 
From  (3), 

From  (2)  and  (4), 


Page  402 

number  and  y  equal  the  other. 

X  —  2/  =  4, 
x^-y‘^  =  88. 

X  +  2/  =  22. 
x  —  2/  =  4. 

X  =  13,  13  —  2/  =  4, 

number  and  y  equal  the  other. 

X  +  2/  =  21, 
x2  +  2/2  =  281. 
x2  +  2x2/  +  2/^  =  441. 

2x2/  =  160. 
x2  —  2x2/  +  2/^  =  121. 

x  —  y-  ±11. 

X  =  16,  5. 

2/  =  5,  16. 

number  and  y  equal  the  other. 
xy  =  192, 

X  _  3 

2/  ”  i’ 

32/2  =  4. 192. 

2/  =  ±  16. 

X  =  ±  12. 

.  x=12,  -12.  2/  =  16,  -16. 


{; 
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4.  Let  X  equal 

one  leg  in  feet  and  y  equal  the  other. 

xy 

2 

=  150. 

(1) 

x'^  +  y^ 

=  625. 

(2) 

(2)  -  (1) .  4, 

x^  —  2  xy  +  y'^ 

=  25. 

(3) 

(2)  +  (1)  •  4, 

x^  2  xy  y^ 

=  1225. 

(4) 

Erom  (3), 

x-y 

=  ±5. 

From  (4), 

x  +  y 

=  ±35. 

X 

=  20. 

V 

=  15. 

5.  Let  X  and  y 

equal  the  dimensions  in  rods. 

x  —  y 

=  8. 

xy 

= 1280. 

8^  +  ?/2 

=  1280. 

?/2  +  8?/ -1280 

=  0. 

V 

=  32,  -  40. 

the  dimensions  are  32  by  40  rods. 

6.  Let  X  and  y 

in  feet  equal  the  sides 

of  the  squares  respectively. 

X?  —  y‘^ 

=  252. 

4a;  —  4y 

=  24. 

x  —  y 

=  6. 

Dividing, 

x-\-  y 

=  42. 

X 

=  24. 

y 

=  18. 

the  sides  are 

!  24  feet  and  18  feet. 

7.  Let  X  and  y 

equal  the  dimensions  in  rods. 

xy 

1  o 

=  — .  160  =  576. 

5 

(1) 

x^  +  y‘^ 

=  3600. 

(2) 

(2)  -  2  .  (1), 

x"^  —  2  xy  y^ 

=  2448. 

(2)  +  2  .  (1), 

x^  +  2  xy  -{■  y^ 

=  4752. 

x  —  y 

=  ±  49.47. 

x^-y 

=  ±  68.93. 

X 

=  59.20. 

y 

=  9.73. 

2x  ■\-2y 

=  137.86,  perimeter. 

8.  Let  X  and  y 

equal  the  dimensions  in  feet. 

2a;  4-  2^ 

=  112. 

x  +  y 

=  56. 

xy 

=  768. 
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56  2/  -  ?/2  =  768. 

2/2  _  50  y  +  708  =  0. 

y  ^  32,  24. 

the  dimensions  are  32  by  24  feet.’ 

9.  Letx  and  y  equal  the  numbers. 

.  )  xy  56.  • 

+  ?/2  ^  113. 

—  2xy  -\-y^  =  1. 

+  2x2/  +  =  225. 

^  x'—y  -  ±  1. 

yx  +  y=  ±15. 

X  —.8,  —  8. 

2/  =  7,  -  7. 

10.  Let  X  =  the  numerator, 

and  y  =  the  denominator. 

X  _  2 

x^-44_  5 

2/2  _  44  14 

3  ‘ 


X  = 


From  (3)  and  (4),  14 


14x2  -  616  =  52/2-220. 

4  2/2 


(1) 

(2) 

(3) 

(4) 


9 


Then 

11.  Let 

and 


-  396  =  5  2/2. 

112/2  =  9-396. 

2/2  =  9  -  36. 

y=±  18..  •  ’ 

X  =  ±  12. 

> 

the  fraction  = 

X  =  the  base, 

y  =  the  altitude,  each  in  inches. 

X  =  2/ +  6. 

=1-144. 


2  2 
•  2/2+6^  =  432. 

2/  =  18,  -  24. 

—  24  does  not  satisfy  the  conditions. 

base  =  24  inches  ;  altitude  =  18  inches. 

12.  Let  X  and  y  =  the  edges  respectively,  each  in  inches. 

...  -  y^  =  1413. 

X  —  y  =  3, 


(1) 

(2) 
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X  —  y  +  3. 

(1)  -  (2),  +  X?/  +  =  471. 

From  (3)  and  (4), 

^2  +  6 1/  +  9  +  ?/2  +  3  2/  +  7^2  -  471, 

/  -  '  ?/2  +  3  ?/ -  154  rz  0. 

■)  2/ =  -14,  +11. 

>.  14  inches  and  11  inches  are  the  sides. 


13.  Let 


(3) 

(4) 


14  is  not  possible. 


X  and  ij  =  the  radii,  each  in  inches. 
X  y  —  25. 

7rx2  —  7ry2  _  125  TT. 

(2)-f-(l),  x-y  =  6. 

Then  x  =  15, 

and  2/  =  10. 

.-.  15  inches  and  10  inches  are  the  radii. 


(1) 

(2) 


14.  Let 


X  and  y 
2x  +  2y 


X  = 


the  dimensions. 

5C. 

bC 


xy  = 


2 


-2/. 


From  (2)  and  (3),  y^  —  ^ 

2 

2y^-  bCy  +  2C^ 
V 


From  (6)  and  (2), 


15.  Let 


From  (1), 
(2)  -  (3), 
(2)  +  (3), 


Then 

and 


=  0. 


=  0. 

=  2(7, 


G 


X  = 


2G. 

2 


G 


(1) 

(2) 

(3) - 

(4) 

(5) 

(6) 


.’.  2  G  =  the  length,  —  =  the  width. 

2 


X  and  y 
x^ 

2 

x2  +  ^2 
2xy 
(x  -  ?/)2 
(x  +  ?/)2 
x  —  y 
x-\-y 

X 


the  legs. 

8a2-  862. 


32  a2  +  32  62. 
32a2_  32  62. 
64  62. 

64  a2. 

±  86.~  .  - 
±  8  a. 

4  a  +  4  6, 

?/  =  4  a  —  4  6. 

.-.  the  legs  are  4  a  +  4  6,  and  4  a  —  4  6. 


(1) 

(2) 

(3) 
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16.  Let 


X  =  one  leg  and  y  =  the  other  leg,  each  in  feet. 
2/  +  X  +  +  ?/2  =  56. 


xy 


=  84. 


From  (1),  x^  2 xy  y^  —  112 x  —  W2y  +  3136  =  x^  +  y^. 
From  (2),  2 xy—  336  =  0. 

(3)_(4),  -  112  X- 112  y  +  3472  =  0. 

X  T  y  —  31. 

From  (6)  and  (2),  y^  —  31  y  +  168  =  0. 

y  =  7,  24. 

Then  x  =  24,  7 

.•.  the  legs  are  7  and  24  and  the  hypotenuse  is  25. 

17.  Let  X  =  the  units  digit, 

and  y  =  the  tens  digit. 

(x  +  y)  (10  y  +  x)  =  324. 

10y+x  +  3y+3x  =  10x  +  y. 

From  (1),  x^  +  11  xy  +  10  y^  =  324. 

From  (2),  12y  =  6x. 

From  (3)  and  (4), 

„  llx^  5x‘^ 

x2  H - 1 - =  324. 

2  2 

9x2  =  324. 

X  =  ±  6. 

y  =  ±  3. 

the  number  =  36. 


Then 

18.  Let 

and 


X  =  the  sum  in  dollars, 
y  =  the  rate  per  cent. 


y 


X  —  |42. 
$48. 


100 

(X  +  200)  (y  -  1)  _ 

100 

xy  =  4200. 
xy  +  200  y  —  X  —  200  =  4800. 

From  (3)  and  (4),  x  =  200  y  —  800. 

From  (5)  and  (3),  200  y2  —  800  y  =  4200. 

y2  —  4  y  —  21  =  0. 

y  =  7,  —  3. 

X  =  $600. 

.*.  principal  =  $600  ;  rate  =  7%. 
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and 

Then 


(tT 


3  + 


4^^ 

14y\2 


man  going  north, 

man  going  east. 

=  289. 

(1) 

=  2809. 

(2) 

Solving  (1)  and  (2), 


X  =  6,  y  =  9. 


20.  Let  X  =  the  circumference  of  fore  wheel  of  carriage  in  feet, 
and  '  y  =  the  circumference  of  rear  wheel  of  carriage  in  feet. 

6280  5280 


X  -{■  1 
5280 


2/  +  3 
5280 


X  y 

Solving  (3)  and  (4), 


21.  P 


=  88. 

(1) 

60 

60 

=  1. 

(3) 

X  +  1 

y +  3 

=  40. 

(2) 

132 

132 

=  1. 

(4) 

X 

y 

X  =  11. 

2/ =  12. 

X  +  1  =  12. 

y  +  S  =  15. 

K 

Q 

1 


Let  K  be  the  point 'where  A  and  B  meet. 
First.  A  goes  from  P  to  A",  B  from  Q  to  K. 


(A)  r  =  X  (miles  per  hour). 
t  =  y  (hours). 
d  =  PK  =  xy. 


(B) 


Second.  A  goes  from  A  to  Q,  B  from  K  to  P 
(A)  r  =  x 

xy  —  iO  _  /d 
~  \r 


(B) 


t=z 


X 


d  =  xy  —  40. 


_xy  —  40 

V  —  - • 

y 

t  =  y. 

d  =  QK  =  xy  —  40. 


_xy  —  40 

T  — - • 

V 

t  -  . 

xy  —  40  \rj 


Therefore 

and 

(1)  •  (2), 

From  (4)  and  (1), 
Then 
and 


xy  —  40 

X 

xy"^ 

xy  —  40 

y<2. 

V 

X 

xy  —  40 
V 

PQ  =  2xy  —  40 


d‘=  xy. 

2, 

8. 

16. 
it  4. 

20,  A’s  rate. 

10,  B’s  rate, 

120  miles. 


(1) 

(2) 

(3) 

(4) 
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22.  P 


Q 


First.  A  goes  from  P  to  A,  and  B  goes  from  Q  to  K. 

(A)  r  =  X  (in  miles  per  hour).  _  300  —  xy 

t  =  y  (in  hours).  \  /  —  y 

d  =  xy.  t  =  y. 


d  =  300  —  xy. 

Second.  A  goes  from  K  to  Q,  and  B  goes  from  K  to  P. 


(A)  r  =  X. 

300  —  xy 


t  = 


X 


d  =  300  —  xy. 
Therefore 

( 

From  (4)  and  (1),* 


23.  Let 
Then 
Whence 
and 

Now  let 

Then  (50-2x)(25 


300  —  xy 

y 

xy- 

300  —  xy 
d  =  xy. 


(B) 

t  = 


300- 

xy 

X 

X^2 

300- 

xy 

y2 

y 

X 

300- 

xy 

—  fi2 


=  15. 


y 


=  12,  or  B’s  rate. 


6  =  the  breadth. 

2  62  =  1250. 

6  =  25, 

26  =  50,  the  length. 

X  =  the  width  of  the  path. 
2x)  =  625. 


4x2 -  150x  +  625  =  0. 


(1) 

(2) 

(3) 

(4) 


X  = 


150  ±  V22,500  -  10,000  75  ±  25  Vs 


75  +  25  V5  . 


8 


is  rejected. 

4 

7K  _  OK  -v/k 

Width  of  path  =  — — —  =  4.77  +  feet. 


1. 


100 


Page  405 

x2  4-  ?/2  =  36. 
(10  -  x)2  +  =  64. 

20  X  +  x2  4-  y2  _  04^ 

-  20x  +  100  =  28. 
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2. 

20x  =  72. 

X  =  3|. 

^2  ^  9^0^0  _  =  1. 

2/  =  =  4|,  altitude. 

4-  ^2  _  04_ 

(17  -  x)2  +  2/2  =  225. 
x^  +  2/2  =  64. 
aj2  4.  ^2  _  343.  4.  289  =  225. 

34x-  289  =-  161. 

34  X  =  128. 

X  =  3if . 

2/  = 

altitude  =  ;  area  =  60. 

3. 

x2  4-  ^2  ^  169. 

(20  -  x)2  +  ?/2  441. 

Solving, 

x  =  ^,y  =  12f . 
altitude  =  12| ;  area  =  126. 

’  4. 

x2  4-  ^2  _  225. 

(7  -  x)2  4-  ?/2  =  400. 

Solving, 

X  =  9,  2/  =  12. 
altitude  =  12 ;  area  =  42. 

5. 

X2  4-  ?/2  zz:  289. 

(10  —  x)2  4-  ^2  _  44]^_ 

Solving, 

=  -  2f ,  2/  =  16x»o. 

The  minus  sign  before  x  indicates  that  the  perpendicular  falls  outside 
the  triangle. 


6. 

.'.  altitude  =  16f ;  area  =  84. 

JJ.2  _i_  ^2  _  444_ 

(16  -  x)2  4-  2/^  =  324. 

Solving, 

and 

xr3  2|, 

y  —  11.76,  the  altitude. 

7. 

a:2  4.  ^2  —  4QQ^ 

Solving, 

(12  -  x)2  4-  2/^  =  100. 

X  =  6,  2/  =  8. 
altitude  =  8. 

8. 

x2  4_  ^2  _  444_ 

(8  -  x)2  4-  ?/2  zz:  289. 

-  Solving, 

X  =  —  5x^5,  y  =  10.88. 

'  -  .•.  altitude  =  10.88. 
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9.  =  900. 

(5  —  x)"^  +  2/^  =  841. 

Solving,  ic  =  —  8|,  ?/  =  28f,  altitude. 

,  Area  +  =  504. 


10. 

Solving, 

11. 

Solving, 

12. 

13. 


+  i/2  =  144. 

(25  -  xf  +  i/2  33  289. 

X  =  91,  i/  =  7L  altitude. 

Area  =  =  234. 

2 

x2  +  i/2  =r  729. 

(19  -  «)2  +  ^2  33  900. 

y  =  26.53,  altitude. 

26  53 

Area  =  (21  +40)  =  809.16. 

x2  +  (100  -  23)2  = 

x2  =  1296. 

X  =  36,  and  area  =  i  •  36  •  (123)  =  2214. 

x2+y2  33  5^2^ 

(250  -  42  -  x)2  +  i/2  =  3^1 

x2  _  416  X  +  i/2  =  105,625  -  43,264. 

416  X  =  47,232. 


Substituting  and  solving. 
Then 


X  = 

y  =  47j-\,  altitude. 

250  +  42N 


area  =  47/^ 


^250  +  42^  _ 


6906.9  + . 


(1) 


14.  Let  X  equal  the  third  side,  x  +  14  the  second,  and  y  the  projection 
of  the  third  side  on  the  first. 

Then  x2  +  i/2  =  256. 

(14  +  x)2  =  256  +  (18  -  i/)2 
From  (1)  and  (2),  7x  +  9i/  =  32. 

From  (3)  and  (1),  x2  +  14  x  —  680  =  0. 

X  =  —  34,  20. 

X  +  14  =  34. 

.*.  the  three  sides  are  18,  34,  and  20. 


-  yY> 

(2) 

<«) 

ay 

16 

-f - 18-2/ - 4 
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1.  6,  7,  8.  3.  5,  4,  3.  5.  72,  92,  II2. 

2.  10,  12,  14.  4.  --  9,  -  11,  -  13.  6.  VI,  Vq. 


7.  32,  64,  128. 
8  1-  1-  1 

T6»  ¥2)  ¥?* 
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1.2. 3. 4. 5’  1-2. 3-4. 5. 6’  1  •  2 . 3 • 4 • 5 • 6 ■ 7* 

10.  1  +  3  V2,  1  +  4  V2,  1  +  5  V2. 

Page  408  (First  set) 

1.  Arithmetical  progression  ; 

2.  Arithmetical  progression  ;  6|. 

5.  Arithmetical  progression  ;  —  4. 

6.  Arithmetical  progression  ;  —  10. 

7.  Arithmetical  progression  ;  —  (2  1). 

9.  Arithmetical  progression ;  —  V3. 


Page  408  (Second  set) 


1.  Z  =  1  +  11  •  4. 

/  =  45. 

2.  i  =  -  18  +  22 . 3. 

1  =  48. 

3.  i  =  13  +  14  .  (-  6). 
l=-71. 

4.  Z  =  a  +  18  •  2  a. 

1  =  87  a. 

5.  7th  term  =  |  +  6.(—  |)  =  —  |. 
12th  term  =  |  +  11  •  (—  |) 

—  —15-  —  —  5 

6.  5th  term  =  1  +  4  a. 

20th  term  =  1  +  19  a. 

7.  i  =  7V2  +  9.  (-  2V2). 

_  7VE-3 

l  - -■  « 

2 


9.  I  =  a  +  (n  —  2)  d. 

10.  /  =  a  +  (n  —  3)  d. 

11.  I  =  V5-  l  +  (n-4)  .  (VS-l). 
i=(V5-l)(ri-3). 

,  _  ,  1  /  1  \  —  2\ 

12.  I  —  — f-  (ti  —  I)  ( - I  * 

n  \  n  / 


I  = 


—  3  n  +  3 


n 


13.  3d  term  =  h  -{•  2{k  —  h) 

=  2  k—  h. 

Tith  term  =  ^  +  (’^  —  I)  (^  —  ^) . 

14.  nth  term  =  h  +  {n—  1) 

2 

15.  10th  term  =:  16  +  9  •  32 

=  304. 

nth  term  =  16  +  (n  —  1)  .  32 
=  32  n  -  16, 
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1.  15  =  3  + 2d. 

d  =  6. 
progression  is : 

3,  9,  15. 

2.  4k  =  h  -{•  ^d. 

,  4k-h 
d  - - 


.-.  progression  is: 

4  k  -{■  h  . , 

h, - ,  4  k. 

’  2 

3.  17  =  2  + 3d. 

d  =  5. 

.'.  progression  is : 

2,  7,  12,  17. 


2 
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4. 


h  —  Q,  S  d. 
b  —  a 


d  = 


progression  is: 

b  2  a  25+a 


a, 


,  b. 


5. 


16  =-4+  4d. 
d  =  5. 


progression  is: 

-  4,  1,  6,  11,  16. 

6.  n  =  771  +  4  d. 

n  —  771 


d  = 


progression  is : 

3  771  +  71  771+71  771+371 


771, 


71. 


4  2  4 

7.  45  =  3  +  7  d. 

d  =  6. 

.-.  progression  is: 

3,  9,  15,  21,  27,  33,  39,  45. 

14 


8. 


=  3  +  lOd. 


d  = 


1 

6' 


9. 


progression  is: 

o  19  10  7  11  23 

’  ¥’  2’  y’  T ’ 

.  25  13  9  14 

’  ”6  ’  ¥’  2’  ¥' 

9  Vi  =  -  V2  +  5  (Z. 

(Z  =  2  V2. 

progression  is : 

—  Vi,  V2_,  3  Vi,  5  Vi, 
7  Vi,  9  V2. 

10.  13a;+9a=  7  a;  — 3a  +  6(Z. 

6  (Z  =  6a;  +  12  a. 

d  =  X  2  a. 

progression  is: 

7x  —  3a,  Sx  — a,  9x  + 

lOx  +  3  a,  11 X  +  5  a, 

12xjL  7a,  13x  +  9a. 

15  V5  5 
■ — —  = - =  +  7  cZ. 

2  2V5 

d  =  V5. 

progression  is : 

5  15  5V5 

'  2V5’  2V5’  2 
7  Vs  9  Vs  11  Vs 
2  ’  2  ’  2  ’ 
13  Vs  15  Vs 


11. 


12. 


Vi(i-  2  Vi)  = 


V2 


+'3(Z. 


Vi-  1 
Vi  —  4  =  V4  +  V2  +  3  (Z. 


progression  is : 


V2  2  -  Vi  4  -  3  V2 


V2  - 1  V2  - 1  V2  - 1 

13.  One  half  their  sum. 

t  A  K  1  •+  20  +  30  - 

14.  Average  velocity  =  - =  25. 


,  V2(l  — 2V2). 


Time  =  ^  —  22  hiinutes. 

25  ^  ' 
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15. 


16. 


17. 


18. 


19. 


20. 


64  +  96 


=  80. 


(a)  Average  velocity 
(1))  Distance 

0  +  32 

Average  velocity  during  first  second  = - =  16. 


=  80. 


Distance  the  first  second 


=  16. 


Average  velocity  the  second  second  = 


32  +  64 


=  48. 


Distance  the  second  second  =  48. 

1  =  2  +  24-2. 
1  =  50. 

2  +  50  4  +  48 


Average 


Mean 
10th  term 
Average  velocity 


,  etc.  =  26. 

2  2 

Z  =  11  +  16-2. 

Z  =  43. 

_  11  +  43  _  13  +  41 
~  2  ~  2 
=  32  +  9  •  32  =  320. 

=  ^++2  =  160. 


etc.  =  27. 


22  =  1  +  7  d. 
d  =  3. 

The  distances  are  1,  4,  7,  10,  13,  16-  19,  22. 
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1.  s  =  -V-  (4  +  9 . 3)  =  155. 

2.  s  =  -V-[20  +  17(-2)]  =-126. 

3.  s  =  -Lo  (6  +  9 . 11)  =  90. 

4.  s  =  6  [36  +  11  •  (-  31)]  =  -  15. 

5.  s  =  50  (1  +  100)  =  5050. 

6.  s  =  50  (4  +  99 . 2)  =  10,100. 

7.  s  =  50  (2  +  99 . 2)  =  10,000. 

8.  s  =  i|i  (188  +  432)  =  38,130. 

9.  s  =  ^(2  +  [n  -1]2)  =  n2. 

10.  s  =  -  (4  +  [n  -  1]  2)  =  n2  +  n. 

2 

11.  903  =  -(2  +[n-l]  1). 

2 

1806  =  +  n. 

(n  +  43)  (n  -  42)  =  0. 
n  =  42. 


12.  275  =  -(10+  [n-l]4). 

2 

275  =  2  +  3  n. 

(2  n  +  25)  (n  —  11)  =  0. 
n  =  11. 

13.  510  =  ^(160+  [n-l]2). 

510  =  79n  +  n2. 

(n  —  6)  (n  +  85)  =  0. 
n  =  6. 

14.  Let  —  7  =  1st  term. 

Then  18  =  6th  term. 

18  =  -  7  +  5d. 
d  =  5. 

—  7  =  Cl  +  5. 
a  =  —  12. 

11th  term  =  —  12  +  10  •  5 
=  38. 
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t-2 

_  ^2  _  3  i  -f  4 
“  2 

16.  I  =  a  -{■  {n  —  l)d. 

29  =  2  +  (n  -  1)  3. 

9  =  n  —  1. 
n  =  10. 

s  =  5  (4  +  9-3) 

=  155. 

17.  s  =  -(2a  +  [n-ld]). 

2 

300  =  -  (6  +  [n  -  1]  4) 

2 

=  2  n2  +  n. 

(w  -  12)  (2  n  +  25)  =  0. 
n  =  12. 

i  =  a  +  (w  —  1)  tZ. 

Z=  3  +  11 .4 
=  47. 

18.  s  =  -(2a+  [n-l]cZ). 

2 

0  =  y  (2  a  +  12  .  [-  11]) 

=  13  (a  —  66). 
a  =  66. 

Z  =  66  +  12  •  (-  11) 

=  -66. 

19.  s  =  I  (2  /i  +  [n  -  1]  [A:  -  /i]). 

20.  s  =  I  (a  +  Z). 

-  33  =  (5a;  +  2  +  Z). 

—  6  =  5x-f*2-j-  Z. 

Z  =  -  5x-8. 

Z  =z  a  +  (n  —  1)  d.  ' 

—  5x  —  8  =  5x  +  2  + 10  cZ. 
10(Z  =  -10x~10. 

(Z  =  —  X  —  1. 


21.  s  =  -  (2  a  +  [n-  l]cZ). 

2 

40\/2=  l\-10V2+[n-l]'2V2). 
2 

40^  =  -  (2  n  V2  -  12  V2). 

40  V2  =  n2  V2  —  6  n  V£ 

—  6  n  —  40  =  0. 

(n  —  10)  (n  +  4)  =  0. 
n  =  10. 

Z  =  -5V2  +  9.2V2. 

Z  =  13V2. 

22.  s  =  y  (1  +  12)  =  78. 

2 . 78  =  156. 

23.  30  miles  per  hour  =  44  feet 

per  second. 

Z  =  a  +  [n  —  1]  d. 

0  =  44  +  [n  -  1]  [-  2J. 

46  =  2  n. 
n  =  23. 

s  =  y  (44  +  0). 
s  =  506. 

24.  Z  =  a  +  (n  —  1)(Z. 

Z  =  4  +  20 . 8. 

Z  =  164. 

s  =  y  (4  +  164). 
s  =  21  ■  84. 
s  =  1764. 

25.  Z  =  a  +  (n  —  1)  d. 

0  =  ¥+  (n-1)  (-  i). 

¥-  =  i(n-l). 
n  =  40. 

8  =  20(2-39+  39[-l])  =  780. 
780  +  20  =  800. 

26.  200  +  10(2  +  d)  +  (2  +  2d) 

=  171(2+  [2  + d]+  [2  + 2d]). 
222  +  12d  =  -V-(6  +  3d). 
1110+  60d  =  516  +  258d. 

594  =  198  d. 
d  =  3. 

The  number  is  258. 
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27.  Z  =  75 . 12  +  10  •  50 

=  900  +  500  =  |1400,  salary 
for  11th  year. 

900  +  1400 


s  = 


11  =  $12,650. 


28.  s  =  -{a+l)  =  6(12  +  1)  =  78. 

2 

Interest  =  $.03  •  50  •  78  =  $117. 
12  •  50  =  600  =  sum  of  payments. 
$600  +  $117  =  $717. 

29.  555  =  ^  (2 . 16  +  [n  -  1]  32). 

555  =  16  n^. 
n2  =  34.6875. 
n  =  5.889  or  5.9  seconds. 

1  =  16+  4.9.32 
=  172.8. 

30.  256  =  -  (2 . 16+  [n  -  1]  32) 

2 

=  16 
=  16. 

n  =  4  seconds. 

Velocity  =  4  •  32  =  128  feet 
per  second. 

31.  Time  of  rising  equals  time  of 

failing. 

.-.  s  =  |(2.16+[|-l]32). 

5  =  1-112. 
s  =  196,  height. 

Velocity  =  |  •  32  =  112  feet  per 
second. 


32.  So  =  y  (2 . 1  +  9 . 1). 

So  =  55. 

Sj  =  I  (2 . 1  +  8 . 1). 

Sj  =  45. 

52  =  I  (2  +  7)  =  36. 

53  =  I  (2  +  6)  =  28. 

54  =  |(2  +  5)  =  21. 

^5  —  z 

So  =  I  (2  +  3)  =  10. 
s,  =  i  (2  +  2)  =  6. 

S3  =1(2+1)  =  3. 

Sg  =  1. 

s  =220. 

33.  sz=^(2a  +  [n-l]d). 

|(14  +  [n-l]i)  =  12n. 

14n  + -  --  =  24n. 

2  2 

—  21n  =  0. 

n(n  —21)  =  0. 

n  =  21. 

34.  -[2 .2  +  (n- 1)2]  =  28(n-5). 
2 

I  (2  n  +  2)  =  28  n  -  140. 

ji2  +  n  =  28  n  —  140. 

—  27  )i  +  140  =  0. 

(n  -  7)  (n  -  20)  =  0. 

n  =  7  or  20. 

Seven  days  after  A  starts,  and 
twenty  days  after  A  starts. 
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1.  Geometrical  progression  ;  r  =  3. 

3.  Geometrical  progression  ;  r  =  —  |. 

5.  Geometrical  progression  ;  r= - 

V2 

6.  Geometrical  progression  ;  r  =  |. 

8.  Geometrical  progression  ;  r  =  3. 

10.  Geometrical  progression  ;  r  =  5  a. 

12.  Geometrical  progression ;  r  =  2y.  ,  .  a  b 

_1  1  14»  W  IlGn  —  . 

13.  Geometrical  progression ;  r  =  4:X  b  c 
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2.  a  =  3,  r  =  2, 

t^^  =  3-2^  =  1536. 

3.  a  =  2,  r  =  I, 

ts  =  2.{iy  =  mi. 

4.  a  =  5,  r  =  —  2, 

=  5 .  (-  2)11  ^  _  10,240. 

5.  a  =  |100,  r  =  =  1.06, 

_  4100  .  n  0 

6.  a  =  18,  r=— i, 

=  18  .  (-  1)8  = 

7.  a  =  12  a,  r  =  I, 


L  =  flOO  •  (1.06)8  ^  1133.82. 


72'g" 


^ '  65536 


a  = 


vL 
—  2c 


r  = 


t,= 


2  c 

-  2c  /  3\6 


9. 


3  \2cy 

a  =  4  V2, 

1 

V2  ’ 

4  V2  /  ^ 


243 

3^ 


r  = 


■V 


/2 


VVi 


10. 


11. 


a  = 


2V2 


r  = 


L  = 


V2V 


a  = 


12. 


“^8 

ar”-i 

r 

(irn-\ 

ar^  - 1 

/v»3 


L  = 


2V2V  3 

3 

2  V2 
2V2 
“3“’ 

3  /2  V2  Y 
2  V  2  \  3  / 


243 


512 

7^' 


(ar”-i)r 

(ar«~i)r2 


—  ar^-^. 
=  ar^-^. 

—  dyn  -  4^ 

ar”. 
ar”  +  i. 


13.  =  /i.  ^2  =  i" 

■— (D'-? 


A: 

/i' 
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2.  a  =  6,  n  =  4,  in  —  =  48. 

tn  =  ar’^~^.  48  =  6r8. 

=  8.  r  =  2. 

The  progression  is : 

6,  12,  24,  48. 

3.  a  =  6^  n  —  =  486. 

486  =  6r4. 
ri  =  81. 
r  =  ±  3. 

The  progression  is : 

6,  ±  18,  54,  ±  162,  486. 


9  _  4  J.2. 

r  =  ±  |. 

The  progression  is : 

4,  i  6,  9. 

6.  a  =  ai°,  n  =  3,  ^3  = 

a^o  _ 

r  =  ±  a®. 

The  progression  is : 

all,  ^15^  (j20^ 
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6.  a  =  —  144,  n  =  5,  ig  =  —  9. 

—  9  =  —  144  r^. 

r4  —  _l_ 

'  —  16' 

r=±h 

The  progression  is  : 

-  144,  ±  72,  -  36,  ±  18,  -  9. 

7.  ig  =  32,  tQ  =  512. 

Let  32  =  t. 

Then  512  = 

512  =  32 
r  =  2. 

=  2 . 210  ^  2048. 

8.  ^2  =  3  ”^5  ^5  ~  T5* 

^g  =  t^r^. 

=  3  V2  r^. 


^3  — — 


1 


16  V2  22 


1  _  1 


a  = 


2I  _2V2 

3V2 


1 


=  12. 


9. 


2  V2 

a  =  h,  n  =  S,  =  Jc. 
k  =  hr^. 


’■  =  ±Va  = 

Geonietrical  mean  is : 

hUy^\=±Vhk. 

10. 


J^  =  ±lVuc. 

\h  h 


a  =  /i,  71  =  4, 
k  =  hr^. 

3  Ik  1 


k. 


2d  term  =  ^ h^k. 

3d  term  =  =  ’Vw^. 

h 

11.  a  =  a,  n  =  5,  ^g  =  c. 
c  =  ar^. 


4  fc 

\a 


t^  =  ±a^  =  ±Va^ 

=  -Vc^  =  Vex. 
t^  =  ±  -V^. 

Vac.,  ±  V ac^,  c. 


(1)  (2), 


12.  a  +  ar^  =  13. 
ar  =  6. 

1  +  r2  _  13 

r  6 

From  (3), 

6  =  13  r  +  6  =  0. 

Whence 
Thus  from  (2),  a  =  4,  9. 
1st  term  =  4,  9. 
2d  term  =  6,  6. 
3d  term  ==  9,  4. 

13.  a  =  4,  71  =  3,  ^3  =  9. 


r  =  I  or 


(a) 


9  =  4  r^. 


r  = 


—  3 


2' 


h  = 

AD  =  6. 
(6)  Let  BD  =  X, 


DC  =  26  —  X. 
X  12 


and 
Then 

12  26  -  X 

Solving  (1),  X  =  8  or  18. 

BD  =  8,  18. 
CD  =  18,  8. 

14.  a  =  16,  n  =  3,  ^3  =  9. 

(а)  9  =  16  r^. 

r  =  I . 

^2  =  12. 

AB  =  12. 

(б)  Let  AC  =  x, 

and  AD  =  24  +  x. 

Then  x  (24  +  x)  =  (16)2. 
Solving  (1),  X  =  8,  —  32. 
The  —  32  is  rejected. 

AC  =  8. 

AD  =  32. 


(1) 

(2) 

(3) 


(1) 


(1) 
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2.  .Sn- 
a  : 

fj  ~ 

3.  a  ■■ 
S  : 

4.  a  ■■ 
S  : 


a  —  ar^ 


1  —  r 

1,  r  =  5,  n  =  7. 

1  _  57  _  78,  124 


1-5  -  4 

—  2,r=—2,n  =  7. 

-  2  +  2  (-  2)7  -  258 


19,  531. 


=  -  86. 


1  +  2 
50,  r  =  I,  n  =  8. 

50  -  50  50-^51.^^125  1 

1-  i  I 

390624 


2  6250 

62.49984. 


5.  a 

Sq 

6.  a 

S 

7.  a 

S 


6250 

180,  r  =—  I,  n  =  9. 

180  -  180  .  (-  i)^  _  180  +  tVs  ^  1207  5 


1  +  i 

f,  r=  i,  n  =  5. 


3 

1 


??• 


2  _  2  ^5\5  2  _  6J2  5  _  3  0  9-3  10.^1 

_  5  V2)  _  5  15~  _  ?0  _  _ 


1  5 

^  I 


_  3 

2 


_  3 

2 


40 


=  25.775. 


c^,  r  =  n  =  7. 

c3  _  c3  (c2)7  _  -  c77 

1  —  1  — 


8.  a  =  3  V2,  r  =  — — ,  n  =  5. 

a/2 

1-  V2 

9.  a  =  81,  r  = - ^  ?  n  =  6. 

a/3 


81 


S  = 


M-^)‘ 


81-3 


234 


1  + 


V3 


3  +  V3  3  +  V  3 


=  39(3- a/3). 


10.  a 

S 

11.  a 

S 


3,  r  =  5. 

3-3(5)«  3,,  3,^ 

1-5  4^  '  4^  ' 

2  X,  r  =  2  x®,  n  =  n  —  2. 

2  X  —  2  X  (2  x^)"  -  2  _  2  X  [1  —  (2  x^)  ”  -  2] 


1  —  2x^ 


1  —  2x^ 
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«  a  — ar”  a—ar^-^-r  a  —  rl 

12.  S= - = - = - 

1  —  r  1— r  1  —  T 

13.  I  =  $100  (1.04)3  1112.486. 

I  =  flOO  (1.02)3  112.616. 

14.  Z  =  ar«-i  =  40(1)3  III  =  .4096. 


32  -  32  (1)3  9  8  976  32992 

_  3  123  _  =  52.7872. 


1  _  2 


3 

3 


625 


Total  distance  =  40  +  52.7872  =  92.7872  feet. 

15.  Amount  remaining  =  I  =  c  (|)3  =  where  c  equals  the  number 

of  gallons  at  first. 

9  3486784401 


16.  Z  =  400(  — 1  = 


400. 


10i« 

Then  .3486784401  of  original  contents  remain. 
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2.  a  =  1,  r  =  |. 


S^  =  —  =  -  =  2. 
"  1-r  i 


3.  a  = 


2,  r  =  -  1. 

2  _  4 

1^  ”3* 


4.  a  =  3,  r  =  — 

"  l  +  i  4' 


6.  a  =  2,  r 


X 


V2 

2  2  Vi 


1- 


1  V2-I 


V2 

=  4  +  2V2. 

6.  a  =  5a,  r  =  |. 

_  5  a  _  20  a 
~  1^~~3“ 

7.  a  =  1,  r  =  ic. 


=  6f  a. 


8.  a  =  3,  r  = 


-Soo  = 

X 


V3 

3  3V3 


1- 


1  V3-I 


V3 
’9+  3V3 


9.  a  =  1,  r  =  -  •  (x  >  1.) 

X 


X 


1- 


1  X  —  1 
X 


10.  a  =  .51,  r  =z  .01. 

.51  _  51  _  17 

“  99“33 


*  1  -  .01 


11.  a  =  .6,  r  =:  .1. 

.6  _6_2 

----- 


= 

*  1-  .1 


9 


12.  a  =  .27,  r  =  .01. 

.27  _  27 

■"  99 


-So.  = 

*  l-.Ol 


_3 

11 


13.  a  =  .39,  r  =  .01. 
jg  _  _S9_13 

*  “  1  -  .01  “  99  “33' 


14.  25.3636. 


.36 


-Soo  =  25  + 

1  -  .01 


—  25y\. 


05|M 
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15.  .72121.  8V2(V2+l) 


o  ^  -021 

=  -7+ - 

*  l-.Ol 


714  119 


16.  .3091091. 
=  .3  + 


.0091 


990  165 

3088 


1  -  .001  9990 


(V2-  l)(V2  +  l) 

=  16  +  8V2. 

(6)  a  =  4,  r  = 

4 


—  1544 

~  4  9  95’ 


S'  rr 


1-i 


=  8. 


17.  a  =  5 . 80. 

5-80 


Soo  = 


1 


=  122  =  40,000  ft. 
.99  .01 


21.^^  Sr(r  +  1)« 


18.  a  =  I  V3,  r  =  |. 

•  9  y'Q  _ 

S’oo  =  - =  3  V3. 


V 


(r  +  1)«  -  1 

X  .05(1.05)3 


1-i 


19.  (a)  a  =  S,  r  =  — ^ . 

V2 


22.  p  = 


(1.05)3  _  1 

=  1367.21, 
.157625  ^ 

Sr(l  +  r)« 


= 


1- 


8  8V2 


1  V2-I 


(1  +  ry>'  —  1 

$5000  X  .06(1.06)6 


V2 


(1.06)6  _  1 

=  $1186.98. 


1.  x-y  =  l, 
2ij  —  2x  =  —  2. 


X  = 


1 

-  2 
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-  1 


2  0 


2-2  0 


1  -  1 
-2  *  2 

The  system  is  indeterminate.  The  graphs  of  the  two  equations  are  iden¬ 
tical.  Values  for  any  point  on  either  graph  will  satisfy  both  equations. 

2.  X  —  y  =  0, 


y  —  X  =  S. 


X  = 


0  - 1 
3  1 


1  +  3_4 

1  -  1  “  o' 


1  - 1 
- 1  1 

The  system  is  inconsistent.  The  equations  are  incompatible  and  the 
graphs  of  the  two  equations  are  parallel  lines. 

3.  X  +  ?/  +  2  =  0, 

X  —  2^4-32  =  1, 


2x  —  ?/  +  42  =  1. 


X  = 


Oil 

1-23 

1-14 


1  +  3  +  2  -  4 


—  8  —  1+6-1-4  +  3 


0 

0 


1.1  1 

1- 23 

2- 14 

The  system  is  indeterminate.  An  infinite  number  of  sets  of  values  will 
satisfy  the  system. 
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4.  X  +  2/  +  2:  =  1, 
X  —  y  —  = 

0a;+02/  +  02:  =  0. 


1  1  1 

2  -  1  -2 
0  0  0 


1  -  1  -  2 
0  0  0 


0 

o' 


The  system  is  indeterminate.  An  infinite  number  of  sets  of  values  will 
satisfy  the  system. 


5.  The  conclusion  is  that  there  is  an  infinite  number  of  values  for  a 
system  of  two  linear  equations  in  three  variables. 


6.  X  +  2/  +  2  =  2, 

2  11 
0  0  0 
0  0  0 
1  1  1 
0  0  0 
0  0  0 

The  system  is  indeterminate. 


0x+  O2/  +  O2  =  0, 

Ox  +  O2/  +  O2  =  0. 


0 

0’ 


7.  Results  show  that  there  is  an  infinite  number  of  sets  of  roots  for 


one  equation  in  three  variables. 


22. 


23. 


8.  0.  10.  0.  12.  1.  14.  CO. 

9.  0.  11.  1.  13.  1.  15.  1. 


1  —  x2  1  +  X  2 

x^— 5x4-6  X  —  3  1  _ 

- ^ —  = - = - as  X  ==  2. 

x^  —  4  X  -f  2  4 


X  —  2  _  1 

x^  —  8  x^ -{-2x4-4 


—  as  X  =  2. 
12 


16.  1. 
17.  00. 


18.  0.  20.  0. 

19.  0.  21.  00. 


1.  log  2  =  .3. 

2.  log  3  =  .47. 

3.  log  4  =  .6. 

4.  log  5  =  .7. 

5.  log  6.2  =  .70. 

6.  log  7.4  =  .86. 

7.  log  9.6  =  .98. 

8.  log  11  =  1.04. 
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9.  log  15  =  1.17. 

10.  log  .2  =—  .7. 

11.  log  .5  =  —  .3. 

12.  log  .9  =—  .04 

13.  log  25  =  1.4. 

14.  log  50  =  1.7. 

15.  log  64  =  1.81. 

16.  log  96  =  1.98. 
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17. 

log  100  =  2. 

27.  log 

n  =  —  .4,  n  =  .4. 

18. 

log  10  =  1. 

28.  log 

n  =  —  .5,  n  =  .3. 

19. 

logl 

=  0. 

29.  log 

n  =  —  .25,  n  =  .6. 

20. 

log  32  =  1.5. 

30.  logn  =  1.3,  n  =  20. 

21. 

log  n 

=  .3,  n  = 

=  2. 

31.  log 

n  =  1.7,  n  =  50. 

22. 

logn 

=  .4,  n  = 

r  2.5. 

32.  log 

n  =  1.6,  n  =  40. 

23. 

logn 

=  .6,  n  = 

=  4. 

33.  logn  =  1.8,  n  =  63. 

24. 

logn 

=  .7,  n  = 

=  5. 

34.  log 

n  =  2,  71  =  100. 

25. 

log  n 

—  .95,  n 

=  9. 

35.  log 

n  =  .84,  n  =  7. 

26. 

log  n 

=  —  .1,  n  =  .8. 

36.  log 

n  =  1.2,  n  =  16. 

Page  435 

(First  set) 

The  exercises  on  pages  435-436  are  here  solved  by  means  of  the  table 

on 

page 

448.  The  pupil  should  solve  them, 

however,  by  means  of  the 

curve  on 

page  433. 

- 

1. 

log  2  = 

.3010 

7.  - 

log  80=  1.9031 

log  5  = 

.6990 

log  .5  =  1.6990  ' 

1.0000 

logn  =  1.6021 

log  n  = 

1,  n  =  10. 

n  =  40. 

2. 

log3  = 

.4771 

8. 

log  22  =  1.3424 

2 

log  4. 8=  .6812 

logn 

.9542 

logn  =  2.0236 

n  = 

9. 

n  =  105.6. 

3. 

log  4  = 

.6021 

9. 

log  14  =  1.1461 

2 

log  6  =  .7782 

logn  = 

1.2042 

logn  =  1.9243 

n  = 

16. 

n  =  84. 

4. 

log8  = 

.9031 

10. 

log  80  =  1.9031 

2 

log.6  =  1.7782 

logn  = 

1.8062 

logn  =1.6813 

n  = 

64. 

n  =  48. 

5. 

log  30  = 

1.4771 

11. 

log  97  =  1.9868 

log  2  = 

3010 

log.  7  =1.8451 

logn  = 

1.7781 

logn  =  1.8319 

/ 

n  = 

60. 

n  =  67.9. 

6. 

log  25  = 

1.3979  • 

12. 

log  7.2  =  .8573 

log  4  = 

.6021 

log  1.5=  .1761 

logn  = 

2.0000 

logn  =  1.0334 

n  = 

100. 

n  =  10.8. 
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1. 


2. 


3. 


4. 


5. 


1. 


2. 


5. 


Page 

logs  =  .9031 
log  2  =  .3010 
logn  =  .6021 
n  =  4. 

log  6  =  .7782 
log  3  =  .4771 
logn  =  .3011 
n  =  2. 

log  40  =  1.6021 
log  5  =  .6990 
logn=  .9031 
n  =  8. 

log  18  =  1.2553 
log  8  =  .9031 
logn=  .3522 
n  =  2.25. 

log  16  =  1.2041 
log  8  =  .9031 
logn=  .3010 
n  =  2. 

Page  436 

log  3  =  .4771 

_ 2 

logn  =  .9542 

n  =  9. 

log  5  =  .6990 

_ 2 

logn  =  1.3980 
n  =  25. 

log  5  =  .6990. 
log  10  =  1. 


(Second  set) 

6.  log48  =  1.6812 

log  6  =  .7782 

logn=  .9030 
n  =  8. 

7.  log  22  =  1.3424 
log  11  =  1.0414 

logn=  .3010 
n  =  2. 

8.  log56  =  1.7482 

log  8  =  .9031 

logn=  .8451 
n  =  .7. 

9.  log  4  =  .6021 

log  6  =  .7782 

log  24  =  1.3803 

log3  =  .4771 
logn=  .9032 
n  =  8. 

10.  Iog80  =  1.9031 

log  40  =  1.6021 

log 40. 80  =  3.5052 
log  25  =  1.3979 
logn  =  2.1073 
n  =  128. 

(First  set) 

3.  log  3  =  .4771 

_ 3 

logn  =  1.4313 
n  =  27. 

4.  log  4=  .6021 

_ 3 

logn  =  1.8063 
n  =  64. 

2  log  5  =  1.3980 

3  log  10  =  3^ _ 

4.3980 
2  log  25  =  2.7958 
logn  =  1.6022 
n  =  40. 


log  25  =  1.3979. 
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2  log  2  =  .3010  X  2 

=  .6020 

7. 

2  log  4  =  1.2042 

3  log  3  =  .4771  X  3 

=  1.4313 

3  log  3  =  1.4313 

2.0.333 

logn  =  2.6355 

log  6  = 

.7782 

n  =  432. 

log  n  = 

1.2551 

n  =  18. 

Page  436  (Second  set) 


1. 

2. 

3. 

4. 

5. 


log  3  _ 

.4771 

2 

2  ~ 

log4  _ 

.6021 

3 

3  “ 

log  81 

1.9085 

4 

4 

log  6 

.7782  

2  ~ 

2  “ 

log7_ 

.8451  

=  .4771  —  logn.  Whence  n  =  3. 


.2817  =  logji.  Whence  n  =  1.913. 


6.  2  log  5  =  1.3980 

.2385 


.  2 
log  n  =  1.6365 

n  =43.3. 


3  log  3 
log  2 


tog.  7 
log  n 


n  = 


1.4313 

.1505 

1.5818 

1.8451 

1.7367 

54.53. 


1.  log  300  =  2.47. 

2.  log  65  =  1.81. 

3.  log  4  =  .60. 

4.  log  1  =  0. 

5.  Iog.l0  =  -  1. 

6.  log  1730  =  3.238. 

7.  log  173  =  2.238. 

8.  log  1.73  =  .238. 
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9.  log. 173  =1.238. 

10.  log  .0173  =  2.238. 

11.  3  =  10-47. 

12.  20  =  101-301. 

13.  4.9  =  10-09. 

14.  490  =  109-60. 

15.  .0049  =  10- 3 +  -69. 

16.  381  =  102-58. 


1.  log  271  =  2.4330. 

2.  log  344  =  2.5366. 

3.  log 982  =  2.9921. 

4.  log  65  =  1.8129. 

5.  log  650  =  2.8129. 
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6.  log  27  =  1.4314. 

7.  log 2.7  =  .4314. 

8.  log  2700  =  3.4314. 

9.  log  3  =  .4771. 

10.  log6  =  .7782. 
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11.  log  932  =  2^9694. 

12.  log  .932  =  1.9694. 

13.  log. 643  =  18082. 

14.  log  .0532  =  2.7259. 


15.  log. 00267  =  3.4265. 

16.  log  .00579  =  3.7627. 

17.  log  .0101  =  2.0043. 

18.  log  825,000  =  5.9165. 


1.  log  4630  =  3.6656 
log  4620  =  3.6646 

.0010 

.-.  log  4625  =  3.6651. 

2.  log  365  =  2.5623 
log  364  =  2.5611 

.0012 

.-.  log 364.7  =  2.5619. 

3.  log  42.8  =  1.6314 
log  42.7  =  1.6304 

.0010 

.-.  log  42.73  =  1.6307, 

4.  log32. 8  =  1.5159 
log  32.7  =  1.5145 

.0014 

.-.  log 32. 75  =  1.5152. 

5.  log  547  =  2.7380 
log  546  =  2.7372 

.0008 

.-.  log  546.8  =  2.7378. 

6.  log  72.6  =  1.8609 
log  72.5  =  1.8603 

.0006 

log  72.543  =  1.8606. 
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7.  log  10.2  =  1.0086 
log  10.1  =  1.0043 

.0043 

.-.  log  10. 101  =  1.0047. 

8.  log  701=  2.8457 
log  700  =  2.8451 

.0006  X. 35  =.0002+. 
.-.  log  700.35  =  2.8453. 

9.  log  506  =  2.7042 
log  505  =  2.7033 

.0009 

.-.  log  505.50  =  2.7037. 

10.  log  2.01  =  .3032 
log  2.00  =  .3010 

.  0022  X.  75  =.00165. 
.-.  log  2.0075  =  .3026. 

11.  log  .00386  =  3.5866. 

12.  log  .000778  =  4.8910 
log  .000777  =  4.8904 

.0006x.7  =  .00042. 
.-.  log  .0007777  =  4.8908: 

13.  log  3. 15  =  .4983 
log  3.14  =  .4969 

.0014  X  .16  =  .000224. 
.-.  log  3.1416  =  .4971. 


14.  log  2. 72  =  .4.346 

log  2. 71  =  .4330 

.0016  X  .828  =  .0013248. 
log  2. 71828  =  .4343. 

15.  log. 0235  =  2.3711 

log.  0234  =  2.3692 

.0019  X  .56  =  .001065. 
.-.  log. 023456  =  13703. 
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•  Page 

1.  antilog  3.9309  =  8530. 

2.  aiitilog  1.8162  =  65.5. 

3.  antilog  .6284  ==  4.25. 

7.  antilog  9.7292 - 

8.  antilog  4.8136  - 

9.  antilog  .4533  = 

10.  antilog  4.6345  = 

11.  antilog  6.9232  = 

12.  antilog  8.2148  = 

13.  antilog  5.7832  - 

14.  antilog  5.9996  = 

Page 

1.  antilog  1.5717  =  37.3. 
antilog  1.5729  =  37.4. 

.-.  antilog  1.5723  =  37.35. 

2.  antilog  2.3909  =  246. 

antilog  2.3927  =  247. 

.'.  antilog  2.3921  =  246.6. 

3.  antilog  .6684  =  4.66. 
antilog  .6693  =  4.67. 

.*.  antilog  .6690  =  4.666. 

4.  antilog  2. 571 7  =  373. 

antilog  2.5729  =  374. 
antilog  2.5728  =  373.9. 

5.  antilog  1.2577  =  .181. 

antilog  1.2601  =  .182. 

.*.  antilog  1.2586  =  .1813, 

6.  antilog  7.3464  — 10  =  .00222. 
antilog  7.3483  — 10  =  .00223. 

.-.  antilog  7.3472-10  =  .002224. 

Page 

2.  log37  =  1.5682 

log  23  =  1.3617 
log  23 .37  =  2.9299 

antilog  2.9299  =  851. 
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4.  antilog  1.3541  =  .226. 

6.  antilog  2.5740  =  .0375. 

6.  antilog  8.5740  -  10  =  .0375. 

- 10  =  .536. 

- 10  =  .00000651. 

2.84. 

r  .000431. 

:  8,380,000. 

:  164,000,000. 

-  6  =  .607. 

: .0000999. 

443 

7.  antilog9.8525-10=  .712. 
antilog9.8531  — 10  =  .713. 

.-.  antilog9.8527-10=  .7123. 

8.  antilog  5.9614-8  =  .00915. 
antilog  5.9619  —  8  =  .00916. 

.-.  antilog  5.9616—  8  =  .009154. 

9.  antilog9.2648  — 10  =  .184. 
antilog  9.2672  - 10  =  .  185. 

.*.  antilog9.2654  — 10  =  .1842. 

10.  antilog  .7825  =  6.06. 
antilog  .7832  =  6.07. 

.-.  antilog  .7829  =  6.065. 

11.  antilog  7.1038-10  =  .00127. 
antilog  7.1072-10  =  .00128. 

.-.  antilog  7.1050-10  =  .001273. 

12.  antilog6.2304  — 10  =  .000170. 
antilog  6.2330  —  10  =  .000171. 

.-.  antilog  6. 2308 -10  =  .0001 701. 

444 

3.  log  28  =  1.4472 

log  8  =  .9031 
log  8 . 28  =  2.3503 

antilog  2.3503  =  224. 
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log  9.8=  .9912 
log  5  =•  .6990 
log  5  -9.8  =  1.6902 

antilog  1.6902  =  49.0. 

log  42  =  1.6232 
log  2.2  =  .3424 
log  42 .2.2  =  1.9656 

antilog  1.9656  =  92.38. 

log  386  =  2.5866 
log  27  =  1.4314 
log  27  -386  =  4.0180 

antilog  4.0180  =  10,420. 

log  432  =  2.6355 
log  361  =  2.5575 
log  432 .361  =  5.1930 

antilog  5.1930  =  155,900. 

log  589  =  2.7701 
log  734  =  2.8657 
log  589 . 734  =  5.6358 

antilog  5.6358  =  432,300. 

log  4326  =  3.6361  ’ 
log  638  =  2.8048 
log  638 .4326  =  6.4409 

antilog  6.4409  =  2,760,000. 

log  2870  =  3.4579 
log  3654  =  3.5628 
log  product  =  7.0207 

antilog  7.0207  =  10,480,000. 

log  286.7  =  2.4574 
log  2.341  =  .3694 
log  product  =  2.8268 

antilog  2.8268  =  671.1. 

log  3.412  =  .5331 
log  2.596  =  .4143 
log  product  =  .9474’ 

antilog  .9474  =  8.860. 


14.  log  385  =  2.5855 
log  .617  =  1.7903 

log  product  =  2.3758 

antilog  2.3758  =  237.6. 

15.  log  541  =  2.7332 
log  .073  =  2.8633 

log  product  =  1.5965 

antilog  1.5965  =  39.49. 

16.  log  37.6  =  1.5752 
log  .00835  =  3.9217 

log  product  =  1.4969 
antilog  1.4969  =  .314. 

17.  log  .0876  =  2.9425 

log  .673  =  1.8280 

log  product  =  2.7705 
antilog  2.7705  =  .05895. 

18.  log  .07325  =  2.8648 

log  6.384  =  .8051 

log  product  =  1.6699 
antilog  1.6699  =  .4676. 

19.  log  .6381  =  1.8049 
log  .01897  =  2.2782 

log  product  =  2.0831 
antilog  2.0831  =  .0121. 

20.  log  675  =  2.8293 
log  .0236  =  2.3729 

log  product  =  1.2022 

antilog  1.2022  =  15.92. 

21.  log  .437  =  1.6405 
log  .0076  =  3.8808 

log  product  =  3.5213 
antilog  3.5213  =  .003321. 

23.  log  96  =  1.9823 

log  12  =  1.0792 
log  quotient  =  .9031 
antilog  .9031  =  8. 
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24. 

log  888  =  2.9484 

34.  log  .0635  : 

log  37  =  1.5682 

log  .287  : 

log  quotient  =  1.3802 

log  quotient  : 

antilog  1.3802  =  24. 

antilog  1.3449  : 

25. 

log  976  =  2.9894 

35.  log  .2674  : 

log  321  =  2.5065 

log  3.86  : 

log  quotient  =  .4829 

log  quotient : 

antilog  .4829  =  3.04. 

antilog  2.8405  j 

26. 

log  489  =  2.6893 

36.  log  7635  : 

log  27.1  =  1.4330 

log  8692  : 

log  quotient  =  1.2563 

log  quotient  : 

antilog  1.2563  =  18.04. 

antilog  T. 9437  : 

27. 

log  3460  =  3.5.391 

37.  log  .07382  : 

log  4.32  =  .6355 

log  68.72  : 

log  quotient  =  2.9036 

log  quotient  : 

antilog  2.9036  =  801. 

antilog  3.0311 

28. 

log  4697  =  3.6718 

38.  log  256 

log  281  =  2.4487 

log  372  : 

log  quotient  =  1.2231 

log  product 

antilog  1.2231  =  16.71. 

log  128  : 
log  quotient 

29. 

log  9876  =  3.9946 

antilog  2.8715  : 

log  56.78  =  1.7.542 

39.  log  347 

log  quotient  =  2.2404 

log  625 

antilog  2.2404  =  173.9. 

log  product 

30. 

log  6432  =  3.8083 

log  346 

log  7.81  =  .8927 

log  quotient 

log  quotient  =  2.9156 

antilog  2.7971 

antilog  2.9156  =  823.4. 

347 -(-  625) 
346 

32. 

log  2.35  =  .3711 

40.  log  463.2 

log  .0673  =  2.8280 

log  4.78 

log  quotient  =  1.5431 

log  product 

antilog  1.5431  =  34.92. 

log  68.3 

33. 

log  4.86  =  .6866 

log  quotient 

log  .721  =  1.8579 

antilog  1.5108 

log  quotient  =  .8287 

/  463.2 -4.78 

antilog  .8287  =  6.74. 

‘  ‘  -  68.3 

2.8028 

T.4579 

1.3449 

.2212. 

1.4271 

.5866 

2.8405 

.06926. 

3.8828 

3.9391 

1.9437 

.8784. 

2.8682 

1.8371 

3.0311 

.001074. 

2.4082 

2.5705 

4.9787 

2.1072 

2.8715 

743.8. 

2.5403 

2.7959 

5.3362 

2.5391 

2.7971 

626.7. 

-  626.7. 

2.6658 

.67^4 

3.3452 

1.8344 

1.5108 

32.42. 

-  32.42. 
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41.  log  9.63  =  .9836  42.  log  .078  =  2.8921 

log  .0872  =  2.9405  log  4.267  =  .6301 

log  product  =  1.9241  log  quotient  =  2.2620 

log  .00635  =  3.8028  antilog  2.2620  =  .01827. 

log  quotient  =  2.1213 

antilog  2.1213  =  132.2. 

Page  446 


2.  log  6.32  =  .8007 

_ 4 

log  product  =  3.2028 
antilog  3.2028  =  1595. 

3.  log  34.26  =  1.5348 

_ J 

log  product  =  3.0696 
antilog  3.0696  =  1173. 

4.  log  6.715  =  .8270 

_ 3 

log  product  =  2.4810 
antilog  2.4810  =  302.7. 

6.  log  .352  =  1.5465 

4 

log  product  =  2.1860 
antilog  2.1860  =  .01534. 

7.  log  .0672  =  2.8274 

_ 2 

log  product  =  3.6548 
antilog  3.6548  =  .004516. 

8.  log  .003567  =  3.5522 

_ 5 

log  product  =  13.7610 
antilog 

13.7610  =  .0000000000005767. 

10.  log  583  =  2.7657. 

log  =  .9219. 
antilog  .9219  =  8.354. 


11.  log  1235  =  3.0916. 

log  Vl2'S6  =  .6183. 
antilog  .6183  =  4.153. 

13.  log  .0786  =  2.8954. 
log  V. 0786  =  1.4477. 

antilog  1.4477  =  .2803. 

14.  log  .0007324  =  4.8647. 
log  V.0007324  =  .3729  -  T. 
antilog  1.3729  =  .236. 

15.  log  .002679  =  3.4279. 
log  ^.002679  =  .3569  -  1. 

antilog  1.3569  =  .2274. 

16.  log  38.4  =  1.5843 

_ 2 

log  S8A^  =  3.1686 

log  ^3^‘^  =  1.0562. 
antilog  1.0562  =  11.38. 

17.  log  4.965  =  .6959 

_ 3 

log  power  =  2.0877. 
log  =  1.0439. 

antilog  1.0439  =  11.06. 

18.  log  6.387  =  .8053. 

log  ^(6.387)5  =  f  (.8053) 

=  1.3421. 

antilog  1.3421  =  21.98. 

.-.  (-  6.387)1  =  ^(-6.387)5 
=  -21.98. 
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19.  log  283  =  2.4518 
log  4.627  =  .6653 

3.1171 

3  log  8.423  =  2.7762 
log  quotient  =  .3409 

log  radical  =  .1705. 
antilog  .1705  =  1.480. 

20.  2  log  23.56  =  2.7444 

log  7.384  =  .8683 

3  log  4.623  :=  L9947 
log  quotient  =  1.6180 
log  radical  =  .8090. 

antilog  .8090  =  6.441. 

21.  log  209  =  2.3201. 
log  =  2109. 

antilog  .2109  =  1.625. 


1.  (a)  Circumference  =  2  TT 

log  2  =  .3010 
log  TT  =  .4971 
log  42  =  1.6232 
log  product  =  2.4213 
antilog  2.4213  =  263.8. 

2.  (a)  Area  =  tt  •  3.672^. 

log  TT  =  .4971 
2  log  3.672  =  1.1298 
log  area  =  1.6269 
antilog  1.6269  =  42.36. 

3.  (a)  Area  =  4  7r  •  3958.79^ 

log  4=  .6021 
log  TT  =  .4971 
2  log  radius  =  7.1950 
log  area  =  8.2942 
antilog  8.2942  =  196,800,000. 


22.  log  163  =  2.2122. 
log  </im  =  .5430. 

antilog  .5430  =  3.4915. 
87-3.4915  =  83.5085. 
log  83.5085  =  1.9217. 
log  radical  =  .9609. 
antilog  .9609  =  9.14. 

23.  log  127  =  2.1038 
i  log  872  =  .9802 

3.0840 
log  67  =  1.8261 
log  -Ly-  =  1.2579 

logV=  .2516 
log  25  =  1.3979 
1.6495 
log  361  =  2.5575 
log  ans.  =  1.0920 
antilog  r.0920  =  .1236. 
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AO  /h\  6843 

42.  (5)  Radius  =  — 

2  •  TT 

log  6843  =  3.8353 
log  2  TT  =  .7981 
log  quotient  =  3.0372 
antilog  3.0372  =  1089. 

log  64.37  =  1.8087 
log  TT  =  .4971 
log  quotient  =  1.3116 
log  radical  =  .6558. 
antilog  .6558  =  4.527. 

(b)  Equator  =  2  ttR. 

log  2=  .3010 
log  TT  =  .4971 
log  3958.79  =  3.5975 
log  equator  =  4.3956 
antilog  4.3956  =  24810  miles. 
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4. 


(ci)  25  — - •  It  — 

^  '  3 

log  4  =  .6021 

log  TT  =  .4971 

log  4  TT  =  1.0992 

log  75  =  1.8750 

log  4  TT  =  1.0992 


\ogR^=  .7758 
logE=  .2586 
antilog  =  1.813  feet. 


(b) 


47r  .1)3 

3-8 


85.  D  = 


_  ^  /8 . 85 . 3 

“  \  47r  ‘ 


log  3  =  .4771 
log  8  =  .9031 
log  85  =  1.9294 
3.3096 
log  4  TT  =  1.0992 
2.2104 


log^=  .7368 

antilog  .7368  =  5.455  inches. 


5.  (a)  The  log  of  third  side 

log  665 
2 

log  89 


i  log  (377  +  288)  +  i  log  (377  -  288). 
=  1.4114. 

2 

1.9494 


=  .9747 


(&) 


log  of  third  side  =  2.3861 
antilog  2.3861  =  243.2. 
log  2025  ^  3.3064  ^  ^ 

2  2  ■ 

log  961  ^2.9827 
2  2 


,  ,  ,  11.47^  rz 

6.  (a)  Area  = -  V3. 

4 

2  log  11.47  =  2.1190 
^  log  3  =  .2385 
2.3575 
log  4  ==  .6021 
log  144  =  2.1584 
log  4 . 144  =  2.7605 

log  area  =  1.5970 
antilog  1.5970  =  .3953. 


^  Vs 

log  80  =  1.9031 

log  Vs  =  .2385 
log  80  V3  =  2.1416 
log  s  =  1.0708 
antilog  1.0708  =  11.75. 


log  side  =  3.1445 
antilog  =  1395. 


7.  (a)  Area  V23  •  11  •  8  •  4. 
log  23  =  1.3617 
log  11  =  1.0414 
log  8  =  .9031 
log  4  =  .6021 
3.9083 
log  area  =  1.9542. 
antilog  1.9542  =  90.0  =  area  in 
square  inches. 


(6)  Area  =  Vl203  •  363  •  194  •  646. 
log  1203  =  3.0802 
log  363  =  2.5599 
log  194  =  2.2878 
log  646  =  2.8102 
10.7381 
log  area  =  5.3690. 
antilog  5.3690  =  233,880. 
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2.  X  log  3  =  log  25. 

^  =  =  1^515  =  2.929. 


log  3 


.4771 


3.  X  log  64  =  log  4. 

.6021 


X  = 


log  4 
log  64 


1.8062 


—  .33  -j-  • 


4.  X  log  16  =  log  1024. 


X  = 


log  1024  _  3.0103 
log  16  “  1.2041 


5. 


X  log  2  =  log  64. 


X  = 


log  64 
log  2 


1.8062 

.3010 


=  2.50+ . 


6. 


6.  X  log  (1.04)  =  log  3. 

.4771 


X  = 


log  3 


log  (1.04)  .0170 


=  28.0. 


7.  X  log  2  =  log  64. 
log  64  1.8062 


X  = 


log  2 


.3010 


=  6. 


or 


8.  2  X  log  4  +  log  4  =  log  84. 

2x  log  4  =  log  84— log  4  =  log  21. 

x  =  =1,09  +  . 

2  log  4  1.2041 

9.  V^.  3^  +  1  = 

9 -3^  +  1  =32^-1. 

32.3X+I  =32x-l. 

.*.  X  +  3  =  2x  —  1. 
Whence  x  =  4. 

10.  X  log  3  +  7  log  3  =  X  log  5. 

X  (log  5  —  log  3)  =  7  log  3, 

7  log  3 


X  = 


X  = 


7  log  3 

logf 


log  5  —  log  3 
3.3397 


.2219 


=  15.05. 


12.  Let  X  =  the  number. 

(1.05)^=  2. 

X  log  (1.05)  =  log  2. 


_  log  2  _  .3010 
“  log  1.05”  .0212 
=  14.19  +  years. 

13.  Let  P  =  amount, 

and  X  =  number  of  years. 

P(1.04)*  =  3P. 

X  log  1.04  =  log  3. 

_  log  3  _  .4771 
~  log  1.04  ~  .0170 
=  28.06  +  years. 

14.  265(1.035)^  =  2  -  265. 

X  log  1.035  =  log  2. 

_  log  2  _”3010 

^  ~  log  1.035  ”:^.0149 
=  20.20  +  years. 


15.  4000.  (1.05)*=  7360.80. 

(1.05)*  =  1.84020. 

X  log  1.05  =  log  1.8402. 

_  log  1.8402  _  .2648 
log  1.05  .0212 

=  12.49  +  years. 


16.  Let  X  =  amount  in  dollars. 
24.  (1.04)300  = 

300  log  1.04  +  log  24  =  logx. 
log  1.04  =  .0170 
300 
5.1000 
log  24  =  1.3802 
logx  =  6.4802 

X  =  13,021,000. 

17.  Let  X  =  the  number  of  years. 
12(1.02)2x  .3  24. 

2x  log  1.02  =  log  2. 

2x  =  -i^ 

log  1.02 


.0086 

jjj  _  3^  _  171  years. 
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19.  (a)  X  =  5000(1.08)4  log  1.08  =  .0334 

=  5000(1.359)  4 

=  |6795,  annually.  .1336 

antilog  .1336  =  1.359. 

(5)  X  =  5000  (1.04)8  log  1.04  =  .0170 

=  5000(1.367)  8 

=  f6835,  semiannually.  .  .1360 

antilog  .1360  =  1.367. 

(c)  X  =  5000(1.02)18  log  1.02  =  .0086  ' 

=  5000(1.373)  ^ 

=  f6865,  quarterly.  (1)  x  (2),  .1376 

antilog  .1376  =  1.373. 


20.  From  Exercise  20,  page  174,  p  = 


Substituting, 


Sr(l  +  r)” 

(1  +  r)”  —  1 
$6000  (.005)  (1.005)« 
(1.005)«  -  1 


Solving  (2), 


log  2.5 

n  =  — — 
log  1.005 


.3979 

.00215 


=  185  +  . 


(1) 

(2) 

.(1) 

(2) 


21.  The  amount  of  the  first  four  payments  would  be  : 

$50  [(1.06)18  X  1.02  +  (1.06)18  X  1.015  +  (1.06)i8  x  i.oi 

+  (1.06)18  X  1.005] 

=  $50(1.06)18  X  4.05  =  $485.30. 

Similarly,  the  next  twelve  payments  would  amount  to  : 

$50  [(1.06)14  X  1.06  +  (1.06)14  X  1.055  +  •  •  •  +  (1.06)i4  x  1.01 

+  (1.06)14  X  1.005] 

=  $50  X  1.0614  X  12.39. 


The  amount  of  each  succeeding  group  of  twelve  payments  would  be  a 
similar  expression.  Therefore  the  last  180  payments  would  amount  to  : 


$50  X  12.39  [(1.06)14  +  (1.06)18  +  . . .  +  (1.06)2  +  1.06] 
X  12.39  X 


1-  1.06 


(U)6)18  


The  last  payment  is  $50.  Then  the  whole  amount  is  approximately 
$485.30  +  $13,790  +  $50  =  $14,325.30. 

22.  From  $6000  the  final  return  is  $14,325.30  —  $6000,  or  $8325.30.  One 
year’s  income  will  be  of  $8325.30,  or  $540.01.  Dividing  540.01  by  6000 
gives  9.00%. 
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23.  log  29  =  9  (.3010)  =  2.7090 

(а)  log  38  =  8  (.4771)  =  3.8168 

log  57  =  7  (.6990)  =  4.8930 

11.4188.  Twelve  digits. 

(б)  log  3^2  =  52  (.4771)  =  24.8092.  Twenty-five  digits. 

(c)  log  28^9  =  340  (.3010)  =  102.3400.  One  hundred  and  three  digits. 

24.  No.  Most  logarithms  are  incommensurable  numbers  and  therefore 
neither  odd  nor  even.  Hence  the  signs  of  the  antilogarithms  to  a  nega¬ 
tive  base  could  not  be  determined.  Without  certainty  on  this  point 
correct  computation  is  impossible. 


25. 

log3  9  =  X. 

29.  27^  9. 

3*  =  9  =  32. 

38^  =  32. 

.-.  X  =  2. 

Of*  —  2 

•L  -  3* 

26. 

• 

2^  =  8  =  28. 

X  =  3. 

30.  Let  log^  8  =  X,  logg  4  =  y. 
Then  4*  =  8,  and  d>y  =  A.  " 

27. 

8^  =  2. 

23^  =  2. 

Whence  x  =  |,  and  y  =  |. 
Therefore  x-\-y  —  ^  +  1  =  V-. 

28. 

X  —  2 . 

9^  1=  27. 

31.  LetlogoySl^x,  andlogg^27 
Then  27^  =  81,  and  SW  =  27. 

32^  =  38. 

Whence  x  =  |,  and  y  =  ^. 

II 

Therefore  x— y  =  f— |  = 

32.  Let  loggg  125  =  x. 

logg  25  =  y,  and  log^gs  ^  =  z. 

Then 

Whence 


25^  =  125,  52/  =  25,  and  125*  =  5. 
^  =  li  2/  =  2,  and  z  — 

a;  +  ?/  -  z  =  I  +  2  -  1  =  Y-. 


33.  Let  log3(i)  = 

Then 

Whence 


logg  (2V)  =  and  log27  9  =  z. 

3*  =  1,  922  =  2^5  and  27^  =  9. 
ic  =  —  1,  2/  =  —  I ,  and  z  =  |. 
.*.  X  —  y  z  =  —  l  +  |  +  f  =  |* 

34.  Logf  +  log  If  =  log  (I  .  If)  =  log  f. 


35.  Log  3^2  -  log  =  log(2’'2  -  II)  =  logf 

36.  Log  V  +  log  II  -  log  I  =  log  (  V  .  II  -  I)  =  log  6. 

37.  2  log  3  +  3  log  2  =  log  (3^  .  2^)  =  log  72.  • 

38.  3  log  4  -f  4  log  3—2  log  6  =  log  - — ^  =  log  144. 

6^ 
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39. 


40. 


41. 


42. 


fjx  —  cx-l. 

X  log  (X  =  (x  —  1)  log  c. 

X  log  a  =  x  log  c  —  log  c. 

X  (log  a  —  log  c)  =  —  log  c. 

_  —  log  c  _  log  c  _  log  c 

loga-logc  logc-loga  ^  c 

^  a 


ax-l  —  cX-2^ 


(x  —  1)  log  a  =  (x  —  2)  log  c. 

X  log  a  —  log  a  =  X  log  c  —  2  log  c. 

X  (log  a  —  log  =  log  a  —  2  log  c. 

log  — 

_  log  a  —  2  log  c  _ 

*  log  a  —  log  c  1  a 

®  ®  lo"  - 

c 

QX-l  .  lyx  —  q2x^ 


X  log  a  —  log  a  +  X  log  6  =  2  x  log  c. 

X  (log  a  +  log  6  —  2  log  c)  =  log  a. 

^  _  log(X 

Jj  ,  .  -  - —  • 

log  a  +  log  6  —  2  log  c  ab 

log  — 

1 

3^  •  2^  =  6. 

X  log  3  +  -  log  2  =  log  6. 

“Jj 

x2  log  3  —  X  log  6  +  log  2  =  0, 

_  log  6  ±  V (log  6)2  —  4  log  2  log  3 
2  log  3 

_  log  2  4-  log  3  ±  V (log  2  +  log  3)2  —  4  log  2  log  3 

2  log  3 

_  log  2  4-  log  3  4:  (log  2  —  log  3) 

2  log  3 

=  ^  =  !5^,and  =  ?J2^  =  l. 

2  log  3  log  3  2  log  3 


43.  e^  =  e-^. 

X  log  e  =  —  X  log  e. 
X  =  —  X. 

2x  =  0. 

X  =  0. 


44. 


2  X  log  2  4-  -  log  3  =  log  62 
x2 log  2 


X  log  6  4-  log  3 
x2  log  2  —  X  log  2  —  X  log  3  4-  log  3 
(x  —  1)  (x  log  2  —  log  3) 


22*.  3*  =  36. 

2  log  6. 

0. 

0. 

0. 


X  =  1, 


log  3 

log  2 
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45.  aa;  +  l  —  52a;  ^  c^-1, 

(x  +  1)  log  a  =  2x  log  b  —  (x  —  1)  log  c. 

X  log  a  +  log  a  =  2x  log  b  —  x  log  c  +  log  c. 
X  (log  a  +  log  c  —  2  log  b)  =  log  c  —  log  a. 

log- 

_  log  c  —  log  a  _  a 

log  a  —  2  log  b  +  log  c  log  ac  —  log  b^ 

46.  8a2^  =  6a3*. 

8a2x_  Qa^x  —  0. 

6a^  +  8)  =  0. 

a2x  —  0.  Whence  X  =— C30. 


a2x_  6a^  +  8  =  0. 
(a*  —  4)  (a^  —  2)  =  0. 


...  a*  -  4  =  0.  Whence  x  = 

/  log  (2 

ax  _  2  -  0.  Whence  x  =  ^ . 

log  a 

47. 

a6x  ^  a^x  -Q  a4x  _  q  qZx^ 

aSx  ^  a4x_  Qa^x  ^  Qa^x  =  0. 

And 

a3x(a2*—  5a^+  6)  =  0. 

a^x  _  0.  Whence  X  ==— 00. 

a2x  _  5ax  +  6  =  0. 

48. 

(a^  —  3)  (a^  —  2)  =  0. 

a*  -  3  -  0.  Whence  x  =  ^ . 

log  a 

a*  —  2  0.  Whence  x  =  1^5.? . 

log  a 

2*  =  32/, 

(1) 

3x-i  =  4»/^ 

(2) 

From  (1), 

X  log  2  =  y  log  3. 

(3) 

From  (2), 

X  log  3  —  log  3  =  2^  log  2. 

(4) 

X  log  2  —  y  log  3  =  0. 

(5) 

X  log  3  —  2  ^  log  2  =  log  3. 

(6) 

(5)  .  log  3, 

X  log  2  log  3  —  ?/  (log  3)2  =  0. 

(7) 

(6).  log  2, 

X  log 2  log  3  —  2  2/  (log  2)2  =1:  log  2  log  3. 

(8) 

(7)  -  (8), 

y  [2  (log  2)2  —  (log  3)2]  =  log  2  log  3. 

(9) 

log  2  log  3 

^  2  (log 2)2  —  (log  3)2 

(10) 

ylogS 
log  2 

(log  3)^ 

[2(log2)2-(log3)»]' 


From  (10)  and  (3), 
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49. 


2x-y  =  6, 

(1) 

3x.  93y  ^  911. 

(2) 

^  y  +  ^ 

Xf  <—  • 

(3) 

2 

V+5 

32  .  932/  ^  911. 

(4) 

P+5 

32  .  362/  =  322. 

(5) 

13  y  +  5 

3  2  3:,  322^ 

(6) 

.  13i/  +  5  =  44. 

(7) 

y  =  3. 

(8) 

50.  3  X  +  ?/  =  9, 

2a:  .  82y  —  410^ 

?/  =  9  —  3x. 

2x  .  818 -6a:  —  410^ 

2a:.  254- 18  X  —  220. 

254-  17  X  —  220. 

54-  17ic  =  20. 
Whence  x  =  2. 

Then  y  =  3. 


From  (3)  and  (8),  oj  =  4. 


61. 

.  5.V  =  50, 

(1) 

26a:.  322/  =  328. 

(2) 

X  log  8  +  2/  log  5  =  log  50. 

6  X  log  2  +  2  ?/  log  3  =  log  328. 

(3) 

Now 

6 X  log 2  =  2x  log 2®  =  2 X  log 8. 

(4) 

(3) .  2, 

2  X  log  8  +  2  ^  log  5  =  2  log  50. 

(5) 

From  (4)  and  (3), 

2  X  log  8  +  2  ?/  log  3  =  log  328. 

(6) 

(5)  -  (6), 

2  y  (log  5  —  log  3)  =  2  log  50  —  log  328. 

(7) 

2  log  50  —  log  328  log 
^  2  (log  5  —  log  3)  log 

(8) 

From  (3), 

log  50  y  log  5 
log  8  log  8 

(9) 

From  (9)  and  (8), 

^  _  log  50  log  5  .  log  -6^5. 
log  8  log  8  •  log  -2/- 

52. 

=  0, 

(1) 

3x  +  i  _  6^^  =  0. 

(2) 

From  (2), 

(x  +  1)  log  3  =  X  log  6. 

(3) 

X  (log  3  —  log  6)  =  —  log  3. 

(4) 

log  3  log  3 

log  6— log  3  log  2 

(5) 

(l)-3, 

3x+i  _  3 . 82/  =  0 

(6) 

3x+i_0x  —0 

(7) 

1 

CO 

II 

0 

(8) 

6*  =  3  •  6y. 

(9) 

From  (9), 

log3  +  ?/log6 

X  =  - ; - - -  • 

log  6 

(10) 
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From  (5)  and  (10), 


log  3  log  3  +  ?/  log  6 

.  '  ~  ■  ■  -I.  I  "■  • 

log  2  log  6 

log  3  log  3  , 

log  2  log  6 

_  log  3  log  6  —  log  3  log  2 
^  log  2  log  6 

_  log  3  (log  2  +  log  3)  —  log  3  log  2 

log  2  log  0 

2  log  3 

-  ■  — ■  • 

log  6  •  log  2 


53. 


y  = 


Substituting  from  (2)  in  (1),  ==  (x^)*. 

log X  =  2x  log X. 
log  X  (x^  —  2  x)  =  0. 


If  X  =  0,  from  (2), 

If  X  =  1,  from  (2), 

If  X  =  2,  from  (2), 
These  all  check  except 


x^  —  2  X  =  0. 
logx  =  0. 
y  =  0. 
y  =  l. 
y  =  4:. 


Whence  x  =  0  and  2. 
Whence  x  =  1. 


1.  42  :  28  =  if  =  |. 
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2.  24  a3  :  56  = 


24  3  a 


56  a2  7 

3.  (x2  —  y^)  :{x  —  y)  = 


x^  —  y^ 


x  —  y 


X  +  ?/. 


4.  (x^  +  8  ;  (x  +  2 y)  =  ^  ^  =  x^  —  2 xy  +  4y^. 


x  +  ^y 


1-1 


\  a^/  \  a/  2  a 


+  2 


1-  - 
a 


a 


\  u  /  \a^  a^J 


a^-16 

a 


a*  —  4 


24  +  10  a  +  a  +  6 


a’ 


7.  (a)  4  weeks  :  12  hours  =  672  hours  :  12  hours  =  =  56. 

(5)  48000  inches  :  2  miles  =  4000 feet:  10560  feet  =  =  It* 
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8.  1  mile  :  1  kilometer  =  63,360  inches  :  39,370  inches  =  ff  |f§  =  1.6  +. 

9.  Let  4  a:,  6  X,  and  2  x  be  the  numbers. 

Then  4x  +  6x  +  2x  =  150. 

Whence  x  =  12|, 

4x  =  50, 

6x  =  75, 

and  2  X  =  25. 


10. 


5  -|-  3  (X  (5  -j-  3  (x)  (5  -f"  5  (x)  15  cfi  -f*  40  a  -f*  25 

5  +  4  a  “  (5  +  4  a)  (5  +  5  a)  “  '  ' ' 


V- --/V-  1— 20a2+45a  +  25‘ 
5  +  4  a  _  (5  +  4  a)  (5  +  4  a)  _  16  _|_  40  a  +  25 

5  +  5a~  (5+  5a)(5  +  4a) 

5  +  3a^5  +  4a 


5  +  4a  5+5 


n 


20  a^  +  45  a  +  25 
Similarly  for  (6). 


11.  See  page  180. 

12.  See  page  180. 

13.  a:b  =  C:d. 

a  _c 
b^d' 
a”  _  c» 

5”  ~ 

14.  a:b  =  c  :d. 

a  _c 
b~d' 


Vb  Vd' 


15.  See  page  181. 

16.  See  page  182. 

17.  See  page  182. 

18.  See  page  182. 

19.  See  page  182. 

20.  See  page  183. 

21.  1.44  :  5  =  6  :  .0256. 

5  =  ±  V.0256  X  1.44 
=  ±  .192. 

22.  15:  125  =  125:  a. 

15  a  =  1252. 
a  =  1041|. 

23.  .16i:8i  =  62i:a. 

16i  a  =  8i  .  62i. 
a  =  32.05. 


24.  5:15  =  8: 24. 

By  addition, 

20  :  5  =  32  :  8, 
or  20  :  15  =  32  :  24. 

By  subtraction, 

10  :  5  =  16  :  8, 
or  10  :  15  =  16  :  24. 

By  addition  and  subtraction, 

20 . 10  =  32  :  16, 
or  10  :  20  =  16  :  32. 

By  alternation, 

5  :  8  =  15  :  24. 

By  inversion, 

15  :  5  =  24  :  8. 

25.  8  :  12  =  (3  -  X)  :  7. 

12  (3  -  X)  =  56. 

X— _ 5  • 

—  3. 

26.  4  :  X  =  X  :  16^^^ _ 

X  =  ±  V  169.4  =  ±  26. 

27.  3  :  5  =  -  :  2. 

X 

®  =  6. 

X 

X— 5 
— 

28.  8:x  =  12:(10-x). 

80  —  8x  =  12x. 

X  =  4. 

3:5  =  (x-3):(2x+18). 
6x  +  54  =  5x  —  15. 

X  =  —  69. 


29. 
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30.  20  :  X  =  a; :  (10  —  x). 

x2  =  200-  20  X. 
x2  +  20x-200  =  0. 

X  =  7.32  and  —  27.32. 

31.  S^  =  4  ttR  2.  ^2  =  4  7rR|. 

Si  _  4 

S2~4irje|“B| 


32. 


F.  _  3  B,» 

Fj  4-rJJ|  B» 


4irB| 

• 

3 


33.  L^t 

and 


=  surface  of  the  earth, 

Sg  =  surface  of  the  moon. 

_  (7920)2  _  /nY_  121 
^  “  D|  “  (2160)  2  “  \  3  /  9  * 


34.  Let  =  the  volume  of  the  earth, 


and  Fg  =  the  volume  of  the  moon. 

\\  _  Pi  _  (7920)3  _  /11Y_  1331 
Fg  “  ^  “  (2160)3  -  \j)  -  27 


area  ARC 

35.  - 

area  AKR 


100  square  inches 
25  square  inches 
AK 


_  . 

_  100 

AK'^ 
=  6. 


AB^  _2  AKR  _2 
'^^~~AKR~\ 
144  _2 
AK^  i 
AK  =  6  V2. 


KRCB  =  ?,AKR. 

.-.  ARC  ==  8  AAR  +  AAR  =  9  AAR. 


AC^  _  9AAR 
AR^  AAR 

1600  _  9  .. 

ar"“i‘ 

AR  =  13f 


37. 
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88.  Let  EF  and  KR  be  lines  II  to  BC,  cutting  AB  and  AC  at  points  E 
and  K,  F  and  B,  respectively,  and  dividing  ABC  into  three  parts  of 
equal  area.  . 


39. 


D-ABC  DH° 


D-KRL 

?? 

4 

2 

1 


8  _  (18)« 

1  DS* 
18 
DS' 


42.  Let  X  be  the  point  where  DH 
cuts  the  first  plane  below  the  vertex. 


Dx^ 

1003 

Dx 


1 

3 


40. 


DS  =  9. 


2{D-KRL)  _DH^ 


D  -  KRL 


2 

I 


DS* 


123 

DS^ 

1728 


D-S  =  6^ 

=  9.52. 

41.  Volume  of  small  pyramid = jV 
of  the  volume  of  large  pyramid. 


100  ^3 

Bx  =  =  69.33. 

</3 

Let  y  be  the  point  where  DH  cuts 
the  second  plane  below  the  vertex. 

.  1003  3’ 

Dy  =  100  ^  =  87.33. 
xy  =  18.00. 
yH  =  100  —  Ey 

=  100  -  -if-o-  -^18 

=  12.66. 

Ans.  69.33,  18.00,  12.66. 


D-ABC  

363 

43.  If 

a:b  = 

c :  d. 

(D-ABC) 

a 

c 

3 

36 

35“ 

3d' 

2~ 

DS 

Then  ^ 

+  36_ 

c  +  3d 

DS  = 

24. 

a 

-35 

c  —  Sd 
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44.  If 

then 

Therefore 


a  _  c 
6 

a? 

—  =  — ,  and  - r= — -V 

62  d2’  262  2d2 

a2  +  2  62  c2  +  2  d2 

a2  c2 


45.  If 


d’ 


by  addition  and  subtraction, 
Squaring, 


rt  +  6 

a  —  b 
a2  +  2  a6  +  62 


By  addition  and  subtraction, 


a2  —  2  a6  +  62 
2a2  +  262 


4a6 


c  -f"  d 
c  —  d 

c2  +  2  cd  4-  d2 
c2  —  2  cd  +  d2 
2  c2  4-  2  d2 
4cd 


a2  ^  62  _  c2  4-  d2 
2  a6  2  cd 


46.  If 

and 
then 

47. 

By  subtraction, 

or 

48.  From  Exercise  47, 
or 

Then 


a  _  c 
6  d’ 
a®  _ 

5  _  5  c^ 

d3 

C2  +  d2 
cd 

—  ab  —  cd  +  d^ 

ab  cd 

fjfS  _j_  /j3  ^  ^  d^ 

•  •  _  -  - .  _  — .  I.  ~  y 

ab  {a  4-  6)  cd  (c  4-  d) 

4.  53  ^  (.3  ^  (^3 

3a26  4-  3a62  “  3c2d  4- 3cd2' 

a^  +  6^  _  c^  4-  d^ 

3a26  4-  3a62  “  3c2d4-  3cd2’ 
4-  6^  _  4-  d^ 

Sab{a  b)  3  cd  (c  4-  d) 
a2  _  (x6  4-  62  _  c2  —  cd  4-  d2 
3  a6  3  cd 


ha^-b^ 
63  • 


If  -  =  -  ,  by  Exercise  4.5, 
6  d 


aP-  +  62 
ab 
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40.  If 

then 

Squaring, 

By  subtraction, 

But 

and 


Whence 

Then 


A 

H 

h 

a 

a? 


a 

T 

H 

a' 

m 

I2’ 

A2 


=  62, 

H2_A2  =  R2. 

62  _  .R2 
A2 

a  _B 

Z""6° 

a  _  6  _  c 
A  ~R“  C’ 


and  the  triangles  are  similar. 
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2.  -:^  =  — . 


8. 


9. 


10. 


15 


2/ 


y 

=  152  =  25. 


6 


A: 


3. 

m  y 

(a) 

mk 

^  =  T- 

5. 

4  :  X  =  :  Y*o* 

(&) 

X  =  40. 

6. 

7,  1  1 

h:y  =  -:  — 
k  m 

(c) 

hk 

y  =  — 

m 

3_  4.5 

X  20-2 

X  =  6. 

10  :  X  =  f  :  I . 

X  =  7i. 

A 

T  “,16* 

d  =  256. 


11.  80  :P= 

P  =  30. 

12.  Let  X  equal  the  weight  of  the 
object. 

100  _  4000 
~^“3000’ 

X  =  75. 

100  4000 


X 


X 


X 


2000 

50. 

0 


100  4000 

X  =  0. 


13.  41:5  = 


1 


14. 


360  r 
r  =  336. 

d  2  ‘ 

d  =  -A  =  miles 


4.4 


=  2400  feet. 
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16. 


24—36 


:  Vj  = 

V 


— :  —  (inverse). 
P  Pj 

48 

30* 


v=  16  cubic  inches. 


16. 


'd~m‘ 
d  =  576  feet. 


17. 


a;  _  36 
1  “  16' 
X  =  2i. 


The  page  is  times  as  bright  4 
feet  from  the  lamp  as  it  is  6  feet 
away. 


18. 


1 

4"^’ 

d2  =  Sjl. 

d  =  ^  =  4.5  feet  away. 

1-  ^ 

2“^‘_ 

d  =  ^V2 

=  6. .36  +  feet  away. 


19.  (a) 


100  :  X  = - : - 

(4000)2  (5000) 

.-.  X  =  64  pounds. 


2  ’ 


(5)  100  :x 

X 

100  :  X 


20. 


21. 


22. 


23. 


.*.  X 

154 

5^ 


.  r2  — 

r  ■■ 

6 
X 
X 

1 

t 

1 
2 
Z 
1 
5 
I 


(4000)2  (6000)2 
44|  pounds. 

1  1 
(4000)2  ■  (8000)2’ 
25  pounds. 

i? 

“  =  189. 
154 

13.74  inches. 

23 

162  pounds. 


VlOO 

.8  second. 


VlOO 

Vi  ' 

400  centimeters. 

VT^ 


Vi 

2500  centimeters. 

24.  P,;P„=A.Ff  lA.El. 

.9  : 18  =  1  .  (15)2  :  9  ■  F|. 

18  .  (15)2  _ 

.9-9 

22.36  miles  per  hour. 


T2 
^  2 


500. 


=V500  = 


25. 

(a) 


62.5  _  1-  1 
P  “  96. 6* 

P  =  36,000  pounds. 


(6)  The  pressure  at  the  top  of  the  tank  on  one  end  is  zero  and  the 
pressure  at  the  bottom  on  one  end  is  equal  to  the  pressure  of  a  column 
of  water  6  feet  high.  The  average  pressure  per  square  foot  on  sides  would 
be  equal  to  the  weight  of  a  column  of  water  3  feet  high  having  a  cross 
section  of  1  square  foot. 

.*.  P  on  end  =  8  x  6  x  (3  •  62.5)  =  9000  pounds. 

P  on  side  =  12  x  6  x  (3  •  62.5)  =  13,500  pounds. 
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26.  1320  :  c  =  -  . 

2 


2a. 


c  =  <121,120. 


w  cc  r'^. 
w  —  kr^. 

6  =  k{2)^. 


29.  In  Problem  22, 

t  =  k  V~L 
1  =  k  VTw. 


k  =  s^ 


30. 


1  =  A:.4|. 
k  =  .227. 

k  is  the  distance  in  miles  which 
sound  travels  in  1  second. 

31.  24 -30  =  A:. 

k  =  720. 

a  ccb  •  h. 

a  =  k  -  oh  =  — . 

2 

•  A*  —  1 

>  •  A/  —  ■g'  • 


?• 

33. 


h  —  1 

K,  —  jjj. 


a  Gc  (P, 
a  =  kd^. 
Trd^ 


a  = 


34. 


32. 


k  =  .7854. 
V  oc  d®. 
r  =  /cd®. 
Trd® 

A:  =  .5236. 


V  = 


35.  (Direct.)  At  any  time  the  heights  of  two  objects  are  directly  pro¬ 
portional  to  the  lengths  of  the  shadows  they  cast  on  a  horizontal  plane. 

(Inverse.)  The  resistance  of  a  wire  carrying  a  current  of  electricity 
varies  inversely  as  the  square  of  its  diameter. 

(Joint.)  The  amount  of  light  or  heat  received  from  the  sun  by  a  planet 
varies  inversely  as  the  square  of  the  planet’s  distance  from  the  sun,  and 
directly  as  the  square  of  the  planet’s  diameter. 

36.  If  cx: 

,  -  x^  -{•  y‘^  =  K  {x^  —  2/2). 


(1) 

(2) 


Then 


x2  -f  y^ 


K 

T' 


x2  —  ^2 

By  addition  and  subtraction  (3)  becomes 

x2  K+1 


X 

y 


K-l 

Vk+1 


Va-  1 

By  addition  and  subtraction  (5)  becomes 

x  +  y 


Vk  +  1  Vk  - 1 


^-y  Va+T  -  V  A  - 1 


(3) 

(4) 

(5) 

(6) 


But  the  right  member  of 

(6)  is  a  constant.  Call  it  c. 

Then 

x  +  y 

- ^  or  X  +  y  <x  X  —  y. 

x  —  y 

87.  If 

x^  +  y^  <xx^  —  2/*, 

(1) 

x^  +  y^  =  K  {x^  —  y^). 

aj3  _}_  ^3 

(2) 

x^  —  y^  1 

(3) 

446 


COMPLETE  SCHOOL  ALGEBRA 


By  addition  and  subtraction  (3)  becomes 

_  iT  +  1 
K  —  1 

X  _  Vk  +  1 

y  ^K-1 

By  addition  and  subtraction 

x-{-  y  _  +1  +  -  1 

^-y  +  1  -  Vk  -  1 

But  the  right  member  of  (6)  is  a  constant. 

X  +  y  cc  X  —  y. 


38.  From  the  solution  of  Exercise  37  it  follows  that 

x^  y^  =  K  (x®  —  y^), 

and  X  +  y  =  m{x  —  y). 

(1)  (2),  x2  —  xy  +  2/2  =:  —  (x2  +  X?/  +  y^). 

But  —  is  a  constant. 
m 

Therefore  x^  —  xy  +  2/^  oc  x^  +  x?/  +  y^. 


(4) 

ip) 

(6) 

(1) 

(2) 

(3) 
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1.  3V^+  4  V^-  2  =  5  V^. 


2.  V—  4  +  V—  9  =r  2  V—  1  +  3  V—  1  =  5  V—  1. 

3.  V-  25  -  V-  16  =  5  -  4  =  V^. 

4.  5  =  5  +  3  =  8  V^. 


5.  V- 4  +  V- 16  =  2  V- 1  +  4  eV- 1. 

6.  5 V—  36x2  —  2 V—  49 x2  =  30 xV—  1  —  14xV— l  =  16xV— 1. 


7.  V-18  +  =  3  +  2  =  5  V^. 

8.  (-  12)i  +  (-  27)^  =  2  +  3  =^5  V^. 

9.3  +  2' +5-6  =8-4  V^. 

10.  5 V — x2  —  7 a  —  3 V  —  x2  =  5xV—  1  —  7 a  —  3x V—  l  =  2x V  —  1—  7 a. 
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11.  6  —  2V—  64x2  —  SV—  25x2 +  8  =  14  —  16 xV— 1  —  15 xV—  1 

=  14-  31xV^. 

12.  5  +  3  -  V-  27  +  2 

=  5  +  3  -  3  +  4 

=  2  +  7  V^. 

13.  6V-  4a4  -  7a2  +  sV^-  5V-  24 

=  12a2V3T_  21a2  3V^-  lOV^ 

=  -  9 a2  V^-  7  V^. 

14.  (12  -  6  V^)  -  (l5  +  2  V-  36)  =  12-18  -  15  -  12 

=  -  3  -  30  V^. 

15.  3  (X  —  2  X  —  (2  a  V—  a2  —  5  rq^  V—  l) 

=  3a— 2x  —  2a2V— 1+  5  ra^  V—  1 
=  3a-2x-a2  (2-  5r)  V^. 


16.  (x  —  2^)  —  {n  —  iv)  ==  X  —  iy 

17.  V-  10  =  VlO  . 

18.  =  V6  •  V^. 

19.  2  =  2  V3  .  V^.  ' 

20.  V  —  a  =  Va  •  V—  1. 


n  +  iv  =  X  —  n  —  (?/  —  r)  i. 

21.  a  V—  6  =  a  V6  •  V—  1. 

22.  V—  a  —  6  =  V—  1  (a  +  6) 

=  Va  +  &■  •  V—  1. 
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1.  (V3l)^  (VIHl)"  .  (  VI7i)2  .  VITl  V^T. 

2.  =  w^y  •  ( V3I)"  •  (V3i)2  ^  _  1. 

3.  (V^)'  =  -lV^. 

4.  (v:rT)«:.i. 

5.  2  •  3  \/^  =  -  6. 

6.  •  V-  16  =  3  .  4  =  -  12. 

7.  V^(- V^)=  Vs- V^(- V6- V^)  =-i(- V30)  =  v^. 

8.  V- 25- Vs  =  sV^- Vs  =  sV^. 
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9.  2V-3.3V^  =  2V3V-1-3V2V^=-6V6. 


10.  V—  in  •  V—  n  = 


—  1-VnV— 1=  — 


11.  4\/^(- 3  V^)  =  4  V5V^(- 3  V6  V- l)  =  12\/30. 

12.  Va  +  6  •  V—  a  —  b  =  Va  +  6  -  Va  +  feV— l  =  (a  +  6)  V—  1. 

13.  (2  +  V^)  (2  -  V^)  =  4  -  (-  1)  =  5. 

14.  (3  +  V^)  (3  -  V^)  =  (3  +  V2  V^)  (3  -  V2  V^)  = 

15.  (4  -  2  V3  0  (4  +  2  Vs  0  =  -  4  •  3  (-  1)  =  28. 

16.  (3  +  V^)  (6  -  V^)  =  (3  +  V^)  (6  -  V2  V^) 

=  18-3  ViV^  +  6  -  V2  (-  1) 

=  18-3  V^  +  6  V^  +  V2. 

17.  (4-2i)(3-2V30  =  12-6i-8V3i  +  4V3(-1) 

=  12-6  -  8  V^  -  4  V3. 

18.  (a  +  ib)  (c  +  id)  =  ac  +  iad  +  ibc  +  bd  (—  1) 

=  ac  +  ad  V—  1  +  6c  V—  1  —  6d. 

19.  (a  +  ib)  (a  +  i6)  =  a^  +  2  abi  +  i^b^  =  +  2ab  V—  1  —  6^. 

20.  (a  +  bi)  {a  —  bi)  =  —  bH^  =  a^  +  6^. 

21.  (-i  +  iV^^=(-i  +  iiV3)"  =  i-2.iiV3  +  }(-l)3 

=i-iV-3-f =-i-iV^. 

22.  (-  i  -jV^y  =  (-  J  -  ii  V3)^i  +  2  .Jj  V3  +  i(-l)3 

=  J  +  ^V —  3  —  f  =  ^  +  —  3. 


23.  {x  —  iy)^  —  (x  +  iy)^  =  (x^  —  2  ixy  +  i^y^)  —  {x^  +  2  ixy  +  i‘^y‘^) 

=  —  4  ixy  =  —  ixyV—l. 

24.  ( — i  +  i V—  3)  — (— i  —  i V—  3)  =( — i+i-^Vs)  — (— i  —  ^i 

=  1-1  =  0. 

25.  (a  +  i  Vl  —  x2)(a  —  i  Vl  —  x^)  =  1)  (1  —  x^)  =  a*  +  1  — 
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,  V^_  V8i2  V2_  VT6(-1)  _  „ 

V^  -2  -2 

^/ZTe^ZTs  -V18  /- 

2.  — =  = - - - = - =  V2, 

V^  -3  -3 

g  2  V^  _  2V3  V^  V^  _  -  2  V3  2  Vs 

*  3  3  (-  1)  -  3 

4  •v^_  _  1  _  1 

V—  4  V4V— 1  Vi  V2  2 
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5. 


6. 


7. 


8. 


V6 

V6V2 

_  V-  12 

-  2 

~  -2 

(-  25)i 

_  (-l)i(25)^ 

_  V5 

(-  81)* 

(-1)*(81)* 

3 

V  ax 

V  —  a: 

X  V  —  a 

v  —  a; 

—  iC 

—  X 

V—  a 

i  Va  V(X 

V  ab 

V-6 

i  V6  V6 

b 

=  -  V-  3. 


=  —  V—  a. 


9. 


10. 


11. 


12. 


(—  5 ax)^  ^ {—  2x)^  _  —  X (10 a)^  _  VlOa 


2x 


—  2x 


(-2a:)^ 

(—  a®)?  —  (—  a2)?  _  (—  i)?a?  —  (—  l)?a?  _a^  —  ai _ s  i 

(-a)?  (_l)ia?  a? 

2  ^  2  (l  +  V^)  ^  2  +  2V^  ^  ^ 

1  -  V^T  1  -  (- 1)  2 

3  3  (2  +  V^)  6  +  3 

—  —  —  1  H - - - 


6 


13. 


14. 


2  —  V—  2  4—  (—  2) 

2\/TrT  _2V^(V^-3)  _ -2-6V^_  1  +  3V^ 

   - 


-1-9 


-10 


15. 


+  3 

SV^  _  3-\/^(2V^-2)  .  _-6V6-6V^ 

2V^  +  2  (2  +  2)(2  V^- 2)  4 (-3) -4 

_  3  Ve  +  3  V  ^ 

■  ■  ■  '  "■  ■  "  —  -  — I  ■■  I  .—  ■■■  —  ■■  0 

8 

_l  +  v^  (l  -  V^)(l  -  V^)  _  1  -  2V^  +  (- 3) 


_l_V-3  (l  +  V- 3)(l  -  V- 3) 


1  -  (-  3) 


1  +  i  ^  (1  +  if  ^  l  +  2i  +  (-l)  ^  ^  ^— 
1  -  i  1  +  1  2 


16. 

17. 

18. 


a 


a{a  —  bi)  —  abi 


a  +  6i  —  b^{—  1)  +  6^ 

a  +  ib  _{a  +  ib){c—  id)  _  ac  —iad  +  ibc  +  bd 
>  ■  —  ' '  "  _  ■  ■  '  • 


c  +  id  —  d2(—  1) 


c2  +  d2 
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19  (2  +  3i)  ^  2  +  3^  ^  (2  +  30(-7  +  1H) 

*  (2i- l)(5i- 3)  -l-lli  (_7_1H)(_7+ Hi)  ^ 

_  -  47  +  i  _  _  47  +  i 

“  (_  7)2-(lli)2~  170 

20.  (i  Vs -1)^  =  8.  Yes.  '  22.  Yes. 

21.  (l  -  V^)®  =-  8.  Yes.  23.  Yes. 

24.  The  sum  is  4  and  the  product  13. 

25.  Let  a  +  6  V—  1  and  a  —  6  V  —  1  be  the  conjugate  complex  numbers. 

a  +  ftV— 1  +  a— 6 v'—  1  =  2 a,  a  real  number. 

(a  +  6  V—  l)(a  —  bV—  l)=  [a^— (— l)62j  =a2  +  62,  a  real  number. 

•'6  ^  +  +  +  ^  V—  l)  _  +  2  a6  V—  1  —  6^ 

a  —  6  V—  1  (a  —  6  V—  l)  (a  +  6  V—  l)  +  b^ 

a  complex  number. 

27.  The  error  consists  in  asserting  that  equation  (1)  is  an  identity  when 
it  is  really  an  equation  of  condition  true  for  any  real  value  of  x 
which  is  less  than  y.  This  can  be  seen  by  putting  5  for  x  and  2  for 
?/,  and  then  putting  2  for  x  and  5  for  y. 
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1.  a;2+  4a;  +  12  =  0. 

—  4  ±  V—  32  ^  ^  / — - 

Xr  = - =  — 2±2V—  2. 

2 

2.  —  6  a;  +  36  =  0. 

3^-3 

2 

3.  x^  d"  6  X  *1“  7  =  0. 

-  5  ±  V25  -  28  -  5  ±  V^ 

X  = - - - 

2  2 

4.  x2-  3x  +  10  =  0. 

3  ±  V9  -  40  3  ±  V-  31 

X  = - = - • 

2  2 

6.  2  x2  +  6x  +  5  =  0. 

_  -  6  dr  V36  -  40  _  -  6  dr  2  V^  _  -  3  dr  V^ 
4  ~  4  “  2  * 

6.  3x2  -  7x  d-  6  =  0. 

7  dr  V49  -  72  7  dr  V-  23 


6 
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8.  =  8. 

—  8 

(x— 2)(x2  +  2x  +  4) 
X  —  2 
X 

x^  +  2  X  +  4 
X 

9.  x3  =  27. 

x3-  27 
(x— 3)(x2  +  3x  +  9) 
X  —  3 

X 

x^  +  3  X  +  9 


0. 

0. 

0. 

2. 

0. 


X  = 


=  - 1  ±  V^. 

=  0. 

=  0. 

=  0. 

=  3. 

=  0.  _ 

-3±3\/-3 


10.  x3  =  -  8. 

X*  +  8  =  0. 

(x  +  2)  (x2  —  2  X  +  4)  =  0. 

.-.  X  +  2  =  0. 

X  =  —  2. 

.*.  x^  —  2  X  +  4  =  0. 

X 

11.  x4  =  1. 


=  1  ±  V  —  3. 


x^ 


1  = 


(x  - 1)  (x  + 1)  (x2  +  1) 

.-.  X  +  1 


X  = 


12.  x^  =  16. 


.-.  x^  +  1 

X 

.*.  X  —  1 

X 


0. 

0. 

0. 

-1. 

0. 

± 

0. 


=  1. 


x4  -  16  =  0. 
(x  —  2)  (x  +  2)  (x‘^  +  4)  =  0. 

.-.  X  —  2  =  0. 
X  =  2. 
X  +  2  =  0. 


X  =  —  2. 


13.  x6  =  l. 


x^  +  4 

X 

X®  —  1 

(x^  —  1)  (x^  +  1) 

(x  —  1)  (x2  +  X  +  1)  (x  +  1)  (x2  —  X  +  1) 

.-.  X 

X^  +  X  +  1 


X  = 


=  0.  _ 

=  ±  2V-1. 

=  0. 

=  0. 

=  0. 

=  1,  and  X  =  —  1. 
=  0. 

-1  ± 


.*.  x^  —  X  4- 1  =  0. 


X  = 


14.  x6  =  64. 

(x3  -  8)  (x3  +  8) 
(x  —  2)  (x^  +  2  X  +  4)  (x  +  2)  (x^  —  2  X  +  4) 

.*.  X  —  2 
X 

x^  +  2  X  +  4 
X 

x^  —  2x  +  4 

X 


1  i 

2 

=  0. 

=  0. 

=  0,  and  X  +  2  =  0. 
=  2,  and  x  =  —  2. 

=  0. 

=  _1±  V-3. 

=  0. 

i  V^. 
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15.  Two ;  three ;  four ;  six. 

16.  Any  real  number  has  n  nth  roots. 

17.  8x3-27  =  0. 

(2  X  —  3)  (4  x2  +  6  X  +  9)  =  0. 

2x  —  3  =  0. 

X  —  3 
— 


4x2+6x  +  9  =  0. 

-s±sV^ 


X  = 

18.  125x3  +  64  =  0. 

(5x+  4)(25x2-  20x+  16)  =  0. 

5  X  +  4  =  0. 
x  =  -f 

26x2-20x2+  16  =  0. 


-4 


X  = 


2  ±  2 


19.  (x2+  6)(x2-  7)  +27  =  0. 

x^  —  2  x2  —  35  +  27  =  0. 
(x2  +  2)  (x2  —  4)  =  0. 
(x2  +  2)  (x  +  2)(x  —  2)  =  0. 


20.  x3  —  x2  +  2  X  —  2  =  0. 


X  =  ±  V^,  —  2,  2. 


(x2  +  2)  (x  -  1)  =  0.  _ 

.X  =  1,  ±  V—  2. 

21.  x6  +  7x3  -  8  =  0. 

(x3  -  1)  (x3  +  8)  =  0. 

(x  —  1)  (x2  +  X  +  1)  (x  +  2)  (x2  —  2  X  +  4)  =  0. 

x  =  l^  -1  _2 

2 

22.  4x*  +  20x2  +  21  =  Q 

(2x2  +  7)  (2x2  +  3)  =  0. 

2x2+  7  =  0. 


X  =  ± 

2x2  +  3  =  0. 


V—  14 


_  , 

X  ±  2  • 

23.  64x^-12x2-27  =  0. 

12  ±  Vl44  +  6912  12  12  +  84 


X 


2  _ 


2—3 


X'‘  = 


128 


T5« 


128 


X 


=  ±  i  V3,  ±  f  V^. 
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24.  9x*  +  18x2  +  8  =  0. 

(3x2  +  4)  (3x2  4-  2)  =  0. 

3x2  +  4  =  0. 

3x2  +  2  =  0. 

±2V^  +V-6 

X  —  - >  . 

3  3 

25.  50  x^  +  135x2  +  36  =  0. 

(5x2  +  12)(10x2  +  3)  =  0.  _  _ 

±  2  V  -  15  ±  V-  30 


26.  (x2  +  9)(x2  +  2x+8)  =  0. 

x2  +  9  =  0. 
x2  +  2  X  +  8  =  0. 

X  =  ±  3V^,  -  1  ± V^. 


27.  (x2  +  x)2  +  13  (x2  +  a;)  +  36  =  0. 

(x2  +  x)2  +  9  (x2  +  x)  +  4  (x2  +  x)  +  36  =  0. 
(x2  +  x)  (x2  +  X  +  9)  +  4  (x2  +  a;  +  9)  =  0. 

(x2  +  x  +  4)  (x2  +  X  +  9)  =  0. 

-  1  ±  -  1  ±  V-35 

X  =  - * - 


28.  (x2  +  5x)2  +  17 (x2  +  5x)  +  66  =  0. 

(x2  +  5  X  +  6)  (x2  +  5  X  +  11)  =  0. 
5  +  1 


X  = 


=  —  2,  —  3,  and 


 5  4.  V^Tig 


29.  X  +  y  =  4, 

x2  —  3  X?/  —  ?/2  =  —  39. 

From  (1)  and  (2), 

16  —  8  ?/  +  ?/2  —  3  (4  —  y)  —  7/2  +  39  =  0. 
3  7/2  —  20  y  +  55  =  0.  _ 


From  (1)  and  (6), 


y  = 


X  =  4  — 


10  ±V-  65 


(1) 

(2) 

(3) 

(4) 

(5) 


10  ±V-  65  2  +V-65 


30.  2:2  +  x2  =  130.  (1) 

2:  +  X  +  2  V2:  +  X  =  2.  (2) 

2:  +  X  +  2  a/  2:  +  X  +  1  =  3.  (3) 

V2:  +  X  +  1  =  ±  Vs.  (4) 

V2:  +  x=  — 1  +  Vs.  (5) 


2:  +  x  =  4±2V3.  4  +  2  Vs  is  impossible.  (6) 
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Squaring  in  (6), 

+  2  zx  +  =  28  —  16  Vs.  _  (7) 

(7)_(1),  2  2X  =- 102- leVs.  <8) 

(1)  -  (8),  z‘^  -2zx-{-  x^  =  232  +  16  Vs.  (9) 

2  _  x  =±  V232_+ leVs  2  V58  +  4  Vs.  (10) 

2  +  x  =  4-2V3.  (11) 

From  (10)  and  (11),  z  =  2  —  V3  ±  "n/58  +  4  V3.  (12) 

From  (10)  and  (11),  x  =  2  -  V3  T  ^58  -  4  V3.  (13) 


31.  See  page  381.  32.  See  pages  397-398. 
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For  Exercises  1-15,  see  the  graph  below  : 


2.  x2-  5x  +  6  =  0. 

52  _  4  5)2  _  4 . 1 .  e  ^  25  -  24  =  1. 

The  roots  are  real,  unequal,  and  rational. 


3.  5x2-11x4-2  =  0. 

l)2_4ac  =  {-  11)2  _  4 . 5  •  2  =  121  -  40  =  81. 
The  roots  are  real,  unequal,  and  rational. 
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4.  4a;2_  20a;  +  25  =  0, 

62  -  4  ac  =  (-  20)2  _  4 . 4 . 25  =  400  -  400. 

There  is  only  one  root ;  it  is  real  and  rational. 

5.  5x2  —  3x  —  3  =  0. 

62  _  4  ac  =  (-  3)2  -  4 . 5  •(-  3)  =  9  +  60  =  69. 

The  roots  are  real,  unequal,  and  irrational. 

6.  7x2  —  2x  +  10  =  0. 

62  -  4ac  =  (2)2  -  4 . 7  •  10  =  4  -  280  =-  276. 

The  roots  are  imaginary. 

7.  x2-6x  +  6  =  0. 

62  -  4ac  =  (-  6)2  _  4 . 1 . 6  =  36  -  24  =  12. 

The  roots  are  real,  unequal,  and  irrational. 

8.  4  x2  =  9  —  9  X,  or  4  x2  +  9  X  —  9  =  0. 

62  -  4  ac  =  92  -  4 . 4  .(-  9)  =  81  +  144  =  225  =  (15)2. 

The  roots  are  real,  unequal,  and  rational. 

9.  5x  =  x2  +  5,  or  —  x2  +  5x  —  5  =  0. 

62  -  4  ac  =  (5)2  _4  .  (-  1) .  (-  5)  =  25  -  20  =  5. 

The  roots  are  real,  unequal,  and  irrational. 

10.  x2-  5x+  7  =  0. 

62  _  4  ^  5)2  _  4 . 1 .  7  ^  25  -  28  =  -  3. 

The  roots  are  imaginary. 

11.  12x2 -7x+  6  =  0. 

62  _  4ac  ^  7)2_  4. 12. 6  =  49-  288  =-  239. 

The  roots  are  imaginary. 

12.  X  (x  —  5)  =  X  —  16,  or  x2  —  6  X  +  16  =  0. 

62  _  4  ac  =  (-  6)2  -  4 . 1 . 16  =  36  -  64  =  -  28. 

The  roots  are  imaginary. 

13.  -  +  —  =  20,  or  20x2- llx- 3  =  0. 

X2  X 

62  _  4ac  =  (-  11)2  _  4 . 20  .  (-  3)  =  121  +  240  =  361  =  (19)2. 
The  roots  are  real,  unequal,  and  rational. 

14.  5a;_A±__A  =  0,  or  35x2 -llx- 6  =  0. 

7  7  X 

62  -  4ac  =  (-  11)2  _  4 . 35 .  (-  6)  =  121  +  840  =  961  =  (31)2. 
The  roots  are  real,  unequal,  and  rational. 

16.  x2  —  Kx  +  36  =  0. 

a  =  1,  b  =  —  K,  c  =  36. 

—  4iac  =  —  144. 

In  order  that  there  be  but  one  root,  62  —  4  ac  must  equal  0. 

.-.  -  144  =  0. 

K  =±12. 
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17.  x2  -  3  +  81  =  0. 

a  =  1,  6  =  — Sir,  c  =  81. 
62  -  4  ac  =  9  A2  -  324. 
9K^  =  324. 

K=±6. 

18.  2x2  +  4A'x  +  98  =  0. 

a  =  2,  b  =  ‘iK\  c  =  98. 
62  -  4ac  =  16A2-  784. 
16  A2  =  784. 
e:  =  ±7. 

19.  x2  —  10  X  +  A"  =  0. 

a  =  1,  6  =  —  10,  c  =  K. 
b^  —  iac  =  100  —  4K. 

K  =  25. 

23.  9^2x2  _  84  X  +  49 

a=dK\ b 
b^  —  4  ac 

7056-  1764  A:2 

K 

24.  49  x2  —  (A  4-  3)  X  +  4 

a  =  49,  6 
62  —  4  ac 

^2  e  ^  _  775 

A 

26.  (A2  +  5)x2  -  30x  +  25 

a  =  A2  +  5,  6 
62  —  4  ac 
400  - 100  a:2 
K 

26.  (ir2+ 17)x2  +  (5Ji -4)x  +  4 

a  =  A2  ^  17^  5 

62  —  4  ac 
9A2  _  40  a:  -  256 
A 

27.  A:2a;2  +  6Ax  +  9  =  0. 

a  =  6  =  66,  c  =  9. 

62-  4ac  =  3662-3662. 
3662-3662  =  0. 

62  =  62. 
h  —  4-  k. 


20.  2  x2  +  8  X  +  A  =  0. 

a  =  2,  6  =  8,  c  —  K. 

62-  4ac  =  64-  8  A. 

A  =  8. 

21.  9x2  +  30x  +  A  +  9  =  0. 

a  =  9,  6  =  30,  c  =  (A  +  9). 
62-  4ac  =  900- (36  A  + 324) 
=  576-  36  A. 

A  =  16. 

22.  4Ax2-  60x+  25  =  0. 

a  =  4  A,  6  =  —  60,  c  =  25. 

52  _  4  3000  -  400  A. 

A  =  9. 

0. 

-84,  c  =  49. 

7056-  1 764  A2. 

0. 

±2. 

0. 

-  (A  +  3),  c  =  4. 

^2  4.  6  4.  9  _  784. 

0. 

25  or  -  31. 

0. 

—  30,  c  =  25. 

900-  (100  A2  +  500). 

0. 

±2. 

0. 

5  A  -  4,  c  =  4. 

(25  A2  -  40  A  + 16)-(16  A2  +  272). 
0. 

8,  or  -  -3^. 

28.  6x2  -  2  6x  +  16  =  0. 

a  =  6,  6  =  —  2  6,  c  =  16. 
62-4ac  =  4  62  -  64  6. 
462  =  646. 

62  =  166. 

6  =  ±  4  V6. 
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29.  +  4  +  4  ^  =  0. 

a  =  1,  6  =  4  A:,  c  =  h. 
b^-iac  =  16k^-16h. 
16k^  -16h  =  0. 

k  =  ±  Vh. 


30.  kx‘^  —  2  +  6  =  0. 

a  =  k,  b  =  —  2h,  c  =  6. 
62  —  4  ac  =  4  ^.2  —  24  /c. 

•  4^2  _  24^  =  0.  _ 

h  =  ±  '^Qk. 


31.  1/2  = 

y  =  X  -{•  1. 

Squaring  (2),  ?/2  =  x2  +  2x  +  1. 

(3)  —  (1),  x2  +  2  X  —  ax  +  1  =  0. 

a  =  1,  6  =  (2  —  a),  c  =  1. 

62  —  4  ac  =  (4  —  4  a  +  a2)  —  4. 
a2  —  4  a  =  0. 

a  =  0,  4. 


(1) 

(2) 

(3) 


32.  .  1/2  =  2  X.  (1) 

y  =  x  +  a.  (2) 

Squaring  (2),  ?/2  =  x2  +  2  ax  +  a^.  ^ 

x2  +  2  ox  —  2  X  +  a2  =  0. 

a  =  1,  6  =  2  a  —  2,  c  =  a‘^. 

62  —  4  ac  =  4  a2  —  8  a  +  4  —  4  a2. 

4—  8a  =  0. 


a  =  i.. 


33. 

Squaring  (2), 

(3)  -  (1), 


a;2  4-  2/2  =  a2. 

y  =  x  +  1. 

=  x^  +  2x  +  1. 

2  x2  +  2  X  —  a2  4- 1  =  0. 

a  =  2,  6  =  2,  c  =  1  —  a2. 

62  —  4  ac  =  4  —  4  •  2  •  (1  —  a2)  =  8  a2  —  4. 
8  a2  _  4  ^  0. 


(1) 

(2) 

(3) 


34.  x2  4-  1/2  =  2  X.  (1) 

y  =  x  +  a.  (2) 

Squaring  (2),  y^  =  x^  +  2  ax  +  a^.  (3) 

(3)  -  (1),  2x2  4-  (2  a  -  2)X  4-  =  0. 

a  =  2,  6  =  2  a  —  2,  c  =  a^. 

62  —  4  ac  =  4  a2  —  8  a  +  4  —  8  a2. 
a2  4-  2  a  —  1  =  0. 

a  =  —  1  i  v^. 
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I*!  +  with  the  sign  changed  is  —  9. 

X  rg  =  2  •  7  =  14. 

—  9  a:  +  14  =  0. 

3.  -  3,  10. 

—  (rj  +  rg)  =  —  (—  3  +  10)  =  —  7. 

X  =—  30. 

—  7  X  —  30  =  0. 

4.  -  4,  -  5. 

-(^i  +  ^2)=-(-4-5)  =  9. 

X  r2  =  —  4  ■(—  5)  =  20. 

.-.  a:^  +  9  a:  +  20  =  0. 

5.  -  12,  -  1. 

-(^1  +  ^2)  =-(-12-1)  =  13. 

X  r2=-12-(-  1)  =  12. 
a:^  +  13x  +  12  =  0. 

6.  1  6. 

-  (^'i  +  ^2)  =-  (I  +  =-  %  or  -  V-. 

X  ^2  = 

.'.  3x2  —  17x  +  10  =  0. 

7.  10,  -  i. 

-  (^1  +  ^2)  =-  (10  -  i)=-H,  or  - 
X  r2  =—  V°- 

5x2  —  49  X  —  10  =  0. 

8.  2  +  Vs,  2  - 

-V3. 

-  (r^  4'  ^2)  =  -  (2  +  Vs  +  2  -  V3)  =  -  4. 
rj  X  rg  =  (2  4-  Vs)  •  (2  —  Vs)  =  4  —  3  = 
.-.  x2  —  4x  4- 1  =  0. 

9.  _  3  ±  Vs. 

—  (’"i  +  ^"2)  =  —  (—  ^  +  —  3  —  V5)  =  6. 

X  ^2  =  (—  3  4-  V5)  (—  3  —  V5)  =  4. 

...  x2  4  6x  +  4  =  0. 

10.  f  ±  V7. 

-(n  +  >-2)=-h  +  ^  +  t-'/7)=-t. 
r,  X  =  (J  +  V?)  (1  -  V7)  =-  V-. 

...  9x2  —  24  X  —  47  =  0. 

11.  l±iV6. 

(^1  4-  ^”2)  =  —  (f  d"  1  V6  4  1  —  1  Vo)  =  —  3, 

r,  xr,  =  (|  +  iV6)(|-iV6)  =  i. 

...  4x2 -12x  43  =  0. 

)Hw 


TEACHERS’  EDITION 


459 


12. 


-  6  ±  2V3 


-(^1  +  ^2)  = 


ri  X 


=( 


( 


6  2  Vs 


6  ^  2V3' 

5  6  , 


6 

5 

6 
6 


2  V3\ 
5  / 
2V3\ 
5  / 


1? 

"5  ■ 


25x2  +  60x  +  24  =  0. 


13.  Vs,  -  3  V5. 


-  (^1  +  ^2) 
_r^  X 

x2  +  2  VSx  —  15 


:_(V5-3V5)  =  2V5. 
Vs.  (-3 Vs)  =-15. 


=  0. 


14.  3  -  V2,  2  +  V2. 

~  (^’i  +  r2) 
X 

x2  —  5  X  +  (4  +  V2) 


15.  a,  c. 


-  (3  -_V2  +  2  +  V2) 

4  +  V2. 


=  -6. 


=  0. 


-{r^  +  r^)=-(a  +  c). 
X  r2  =  ac. 

—  ax  —  cx  +  ac  =  0. 


16.  a, 

a 


1^0  2a 

1 Y.  3  a,  —  • 

’  3 


-(n  +  »-2)=-(«  +  i)=- 


a2  +  l 


a 


X  y-g 


a  •  -  =  1 . 

a 


ax2  —  a^x  —  X  +  a  =  0. 


•.  3x2 


-  (r^  +  y-g) 

y*!  X  rg 
11  ax  +  6  a2 


-(3a  +  ^)_ 

3a.  — =  2a2, 
3 


11  a 


=  0. 


18.  a  4“  1, 


a  —  1 


-(r,  +  r,)=-(a  +  l  +  ^)  =  - 


a^ 


a  —  1 


y-i  X  y*2 

ax2  —  x2  —  a2x  +  a  +  1 


a  +  1 
a  —  1 


=  0. 


19.  x2  -  12  X  -  13  =  0. 


X  = 


12  ±  Vl44  +  52  12  ±  14 


=  13  or  —  1. 


-(n  + ^2)  =-(13-1)  =-12. 

13.  (-  1)=-13. 


y-i  X 


VO 
<M  (M 
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20.  x2-10x  +  16  =  0. 


21.  x2+  3x  +  3  =  0. 


X  = 


10±Vl00-  64  10  ±6 


2  2 
—  (^1  +  r2)  =  —  (8  +  2)  =  —  10. 

16. 


=  8  or  2. 


ri  X 


X  = 


 3  Vo- 12 3±V^ 


-  (^1  +  r^) 


=-( 


 3  +  -  3  - 


rj  X  rg 


'-3  4-  V^\/-3-  V^' 


=  3. 


1  =  3. 


22.  x2  —  5x  +  20  =  0. 


23.  x^  +  2  X  +  2  =  0. 


X  = 


6  ±  V25  -  80  5  ±  V-  55 


6. 


_  (r,  +  r,)  =  -  t  " 

(6  +  ^^ 

12  2  2 

—  2  i  "n/ —  4  /  q- 

2 

-  (1*1  +  ^2)  =  -  (-  1  +  1  -  1  -  1)  =  2. 

X  7-2  =  (—  1  +  V—  l)(—  1  —  V—  1)  =  2. 


25.  x2+7x-18  =  0.  r^=-9. 

-  (i*!  +  1-2)  =  -  (-  9  +  r^)  =  7. 


1*2  =  2. 


26.  x^  +  2  X  —  c  =  0.  T-j  =  3. 

-  (r^  +  ^2)  =  -  (3  +  r2)  =  2. 


1*2  — 


y-j  X  r2  =  2  •  (—  5)  =  —  10  =  c. 

27.  x^  —  X  —  c  =  0.  r j  =  10. 

-  (r^  +  7*2)  =  -  (10  +  rg)  =  -1. 


1*2  =  -  9- 


X  rg  =  —  90  =  c. 

28.  x2  +  8x  —  c  =  0.  rj  =  —  2. 

-  (1*1  +  r2)  =  -  (-  2  +  rg)  =  8. 


1*2  =  —  6- 


X  1*2  =  (•“  2)  •  (—  6)  =  12  =  c. 
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29.  —  cx  —  70  =  0.  =  10. 

X  rg  =  lOrg  =  —  70. 

=  -  7. 

c  =  -{r^  +  r^)  =  -S, 

30.  +  2  6x  +  25  =  0.  =  —  5. 

rj  X  r2  =  —  5  r2  =  25. 
rg  =  —  5. 

2  6  =  _  (-  5  -  5)  =  10. 

6  =  5. 

31.  x^  —  3  ax  —  52  =  0.  r^  =  4. 

rj  X  r2  ==  4  r2  =  —  52. 
r^  —  —  13. 

-  3  a  =  -  (rj  +  ^2)  =  -  (4  -  13)  =  9. 
a  =  —  S. 

32.  2x2  —  llx  +  c  =  0.  rj  =  5. 

_  (rj  +  r^)  =  -  V  - 
5  +  r2  =  V. 

^2  ~ 

rj  X  r2  =  c. 
c  =  5. 


33.  ax2  —  20  X  4- 12  =  0.  = 

_(r,  +  r2)=-^. 


a 


2  20 

Q  +  ^2  —  ~  ' 

o  a 


^2  = 


60-  2a 


3a 


12 
=  a' 


60-2a  2_12 
3a  3  a 
a  =  3. 


2 

3* 


34.  ox^  —  6  X  —  21 .  rj  =  —  3. 

-  ('•i +  »•.)=- 5- 

-3  +  r,  =  l 

r^  =  3  +  t 
^  a 

21 


(-  3)  = 

'  ’  a 


a  = 


1 

I* 


35.  x^  — 8x4-c  =  0.  rj=z3r2. 

—  (3r2  +  =  —  8. 

^2  =  2- 

c  =  rj  X  9*2  =  2  •  6  =  12. 

36.  x^  +  7  X  +  c  =  0.  rj  4- 1  =  9*2. 

-  (^1  4-  +  1)  =  7. 


c  =  X  r2  =  12. 

37.  x^  4- 11x4- 6  =  0.  ’"i— ^'2=®- 

—  (r*!  4-  —  9)  =  11. 

=-l. 
r2  =  —  10. 
6  =  (rj  X  r2)  =  10. 

38.  x2— 5x  — c  =  0.  r^  — r2  =  7. 

-(^i  +  ^i-7)=-5. 


c  =  rj  X  r2  =  —  6. 

39.  x2  — 5x  — a  =  0.  r^— r2=— 13. 

—  (^1  4-  +  13)  =  —  5. 
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(X  -  3)  =  0,  (X  -  7)  =  0. 
(x  —  3)(x  —  7)  =  0. 
x^  —  lOx  +  21  =  0. 


5. 


2.  4,  -  5, 6. 

(x  _  4)  =  0,  (x  +  5)  =  0,  (x  —  6)  =  0* 

(x  —  4)(x  +  6)(x  —  6)  =  0. 
x3_  5x2 -26x  +  120  =  0. 

3.  1  +  V3, 1  -  Vs. 

[x  -  (l  +  V3)]  =  0,  [x  -  (l  -  V3)]  =  0. 

[x  -  (l  +  Vs)]  [x  -  (l  -  Vs)]  =  0. 

x2  —  2x  —  2  =  0. 

4.  2±'V5. 

[x  —  (2  +  V 5)]  =  0,  [x  —  (2  —  Vs)]  =  0.  , 

[a;  —  (2  +  Vs)]  [x  —  (2  —  Vs)]  =  0. 

x2  —  4  X  —  1  =  0. 

s±Vi 

2x2  —  6x  +  l  =  0. 

0  2  _ 3  8 

(X  -  3)  =  0,  (X  +  3)  =  0,  (X  -  8)  =  0. 

(x  —  3)  (x  +  3)  (x  —  8)  =  0,  or  x3  —  8  x2  —  9  X  +  72  =  0. 

7.  1,1, -2. 

(X  -  1)  =  0,  (X  -  I)  =  0,  (X  +  2)  =  0. 

(x  —  1)  (x  —  I)  (x  +  2)  =  0,  or  2  x^  —  x2  —  7  X  +  6  =  0. 

8.  1  ±  V3,  3. 

X  -  (1  +  Vs)  =  0,  X  -  (1  —  Vs)  =  0,  X  —  3  =  0. 
(x  —  1— V3)  (x  —  1  +  V3)(x  —  3)  =  0. 

X*  —  5  x2  +  4  X  +  6  =  0. 

9.  a  +  6,  a  —  6. 

X  —  (a  +  6)  =  0,  X  —  (a  —  6)  =  0. 

(x  —  a  —  6)  (x  —  a  +  6)  =  0. 

x2  —  2  ax  +  a2  —  52  _  0^ 


10.  6a. 

a 
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X - =  0,  X  —  6a  =  0. 

a 


(x  —  6  a)  =  0. 
ax^  —  X  —  5  a^x  +  5  =  0. 


11.  3c±V^.  _  _ 

X  —  (3  c  +  •\/2  a)  =  0,  X  —  (3  c  —  V2  a)  =  0. 
(x  —  3  c  —  (x  —  3  c  +  V^)  =  0. 

x^  —  6  cx  +  9  —  2  a  =  0. 


12. 


4a  ± 


4a+V^  -  4a  — V3c  . 

X - =  0,  X - =  0. 


=  0. 


4  x^  —  16  OX  +  16  a^  —  3  c  =  0. 


13.  7*j,  1*25  ^3* 


X  —  rj  =  0,  X  —  rg  =  0,  X  —  rg  =  0. 
.*.  (X  -  r-j)  (X  -  rg)  (X  -  rg)  =  0. 
x8  _  {r^  +  rg  +  rg)  x^  +  (r^rg  +  +  r^r^)  x  -  =  0. 


14.  3,  2  ±  Va. 

(x  —  3)  =  0,  X  —  (2  +  Va)  =  0,  X  —  (2  —  Va)  =  0. 
(x— 3)(x  — 2— Va)(x  —  2+ Va)  =  0. 

X®  —  7x2  _8x  —  ox  —  12  +  3a  =  0. 


16.  -5,-7,  6,  8.  ■ 

x+5  =  0,  x+7  =  0,  X  —  6  =  0,  X  —  8  =  0. 
.*.  (x  + 5)(x+ 7)(x-6)(x-8)  =  0.  '  -  . 

x^  —  2  X*  —  85  x2  +  86  X  +  1680  =  0. 

16.  2  ±  V3,  3  ±  V2. 

a;- (2  +  Vs)  =  0,  X- (2- Vs) =0,  X- (3+ V2)  =0,  X- (3- V2)  =0. 
.*.  (x  —  2  —  Vs)  (x  —  2  +  V 3)j(x  —  3  —  V2)  (x  —  3  +  V2)  =  0. 

x^  —  10  x^  +  32  x2  —  34  X  +  7  =  0.  - , 

17.  1,  —  2,  a  ±  Va.  - 

(x  —  1)  =  0,  (x  +  2)  =  0,  X  —  (a  +  Va)  =  0,  x  —  (a  —  Va)  =  0. 

.*.  (x  —  1)  (x  +  2)  (x  —  a  —  Va)  (x  —  a  +  Va)  =  0. 

x^  —  2  ox*  +  x^  +  a^x^  —  3  ax^  —  2  x^  +  a^x  +  3  ox  —  2  a^  +  2  a  =  0.-' 
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1.  x^  —  Sx—  10. 

a  =  1,  5  =  —  3,  c  =  —  40. 
62- 4ac  =  9 +  160  =  169. 

The  equation  has  rational  factors. 

2.  2x2  +  5ic  —  7.  «  r 

a  =  2,  6  =  5,  c  =  —  7. 

62  -  4  ac  =  25+  56  =  81. 

The  equation  has  rational  factors. 

3.  7x2-9x  +  18.  ^ 

a  =  7,  6  =  —  9,  c  =  18. 

62 _  4ac  =  81  -  504  =  -  423. 

The  equation  has  imaginary  factors. 

4.  24x2  — X— 10.  r 

a  =  24,  6  =  —  1,  c  =  —  10. 

62  -  4  ac  =  1  +  960  =  961  =  (31)2. 
The  equation  has  rational  factors. 

5.  72x2-  17a.  ^  i^ 

a  =  72,  6  =  —  17,  c  =  1. 
62-  4ac  =  289-288  =  1. 

The  equation  has  rational  factors. 

6.  5x2+  3x-  20. 

a  =  5,  6  =  3,  c  =  —  20. 

62  -  4  ac  =  9  +  400  =  409. 

The  equation  has  irrational  factors. 

7.  3x2-9x+28.  ^  ^ 

a  =  3,  6  =  —  9,  c  =  28. 

62  -  4  ac  =  81  -  336  =  -  255. 

The  equation  has  imaginary  factors. 

S.SSk^-23Sk-6.  «  =  33,  6  =  -  233.  e  =  -< 

62  -  4ac  =  54,289  +  792  =  55,081. 
The  equation  has  irrational  factors. 

9.  x2  —  2  ax  +  (a2  —  62). 

.  a=l,  6  =  — 2a,  c  =  a^  — 

The  discriminant  =  4  a2  —  4  a2  +  4  62  =  4  62. 
The  equation  has  rational  factors. 

10.  a6x2  —  (62  +  a2w  _j_ 

a  =  a6,  6  =  62  +  a2,  c  =  ab. 
The  discriminant  =  6^  +  2  +  6^  —  4a262 

=  64-2  a262  +  a4. 

The  equation  has  rational  factors. 
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12.  x2  -  7  X  -  30. 
Let 

Solving, 

Then 


x2_  7x_  30  =  0. 


X  = 


r,  = 


7^  V49  +  120 


2 


=  10  or  —  3. 


10,  and  rg  =  —  3. 
..  x2  -  7  X  -  30  =  (X  -  10)  (X  +  3). 


13.  x2-4x-l. 

Let  x^  —  4  X  —  1 


=  0. 


Then 


14.  +  2x  +  2. 

Let 


Then 


15.  x^  +  4x  —  9. 
Let 


Then 


X  = 


r,  = 


x^  —  4x  —  1  = 


4±Vi6+4^^^^- 

2 

2  +  Vs,  and  r^  =  2  —  Vs. 
(x  -  2  -  V5)(x  -  2  +  Vs). 


x^  +  2  X  +  2 

X 


=  0. 


2  ±  V4-  8 


=  -i±  v^. 


=  —  1  +  V—  1,  and  r2  =  —  1  —  V—  1. 
.'.  x2  +  2x  +  2  =  (x  +  1  —  V—  l)  (x  +  1  +  V—  l). 


x^  +  4  X  —  9 

X. 


=  0. 


-  4  ±  Vl6  +  36 


=  -  2  ±  Vl3. 


r,  = 


x^  4-  4x  —  9  = 


—  2  4-  Vl3,  and  r^  —  —  2  —  Vl3. 
(x  4-  2  -  Vl3)(x  4-2  4-  Vl3). 


16.  4x2  —  12  X  —  9. 

Let  4  x2  —  12  X  —  9 


=  0. 


X  = 


12  4z  Vl44  4-  144  3  4:  3V2 


8 


Then 


4x2  —  12  X  —  9 


34-3  V2  ,  3-3V2 

ri  =  — - ,  and  = - - - 

(2x-  3-3y^)  (2x-  3  4-3  V2). 


17.  2Sx2  4-  20x  4-  4. 

Let  2S  x2  4-  20  X  -f  4 


=  0. 


X 


-  20  ±  V4OO  -  400 


Then 


r.  = 


SO 

I,  and  r2  =  -  f. 


2 

5 


2Sx2  4-  20x  4-  4  =  (Sx  -f  2)  (Sx  -f  2). 
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18.  6x2+  14« 
Let 


40. 

6  x2  +  14  X  —  40  =  0. 


X  = 


-  14  ±  Vl96  +  960  -14  +  34 


12 


12 


=  I  or  —  4. 


Then 


=  f ,  and  rg  =  —  4. 
6x2  +  14 X  —  40  =  2  (3 X  —  5)  (x  +  4). 


19.  10  —  9  X  —  9  x2. 

Let  10— 9x 


-  9x2  =  0. 


Then 


9x2 

X 

r 


9  ±  V81  +  360 


-18 
-  I,  and  rg  =  f. 


=  -  f  orf 


10-  9x 


9x2=:(-3x-  5)  (3x-2). 


20.  10x2  +  12-  26  X. 

Let  10x2  ^  12 


Then 


26  X 

X 

10x2  +  12-  26x 


=  0. 


26  ±  V'676  -  480 
20 

2,  and 

2(x-2)  (5x-3). 


=  2  or 


21.  x2+  7x+  8. 
Let 


x2  +  7  X  +  8  =  0. 

-  7  ±  V49  -  32  -  7±Vl7 


X  = 


Then 


-7+  Vl7 


ri  = - T - ,  and  = 


-  7-  vTz 


x2  +  7  X  +  8 


/ 2x  +  7- Vl7V 2x+  7  + VT7'\ 


V 


A- 


22.  x2  +  X  +  1. 

Let  x2  +  X  +  1  =  0. 

^_-l±Vl-4_  -  1  ±  VITs 
2  2 


_i  +  ^ 

= - ,  andr2  = - . 


^  +  1  =  (2x  +  1-V-3^ ^2x  +  1  +  V-3| 


Then 


23.  x2  +  1. 
Let 
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Then 


x2  +  1  =  0. 

x  =  ±  V—  1. 

=  V—  1,  and  r^=—  V—  1. 
jc2  1  =  (x  —  V—  l)  (x  +  V  —  l). 


24.  x2  +  9. 

Let  -  x2  +  9  =  0. 

X  =  ±  3  V—  1. 

Then  -  =  3  V—  1,  and  r^=—S  V—  1. 

x2  +  9  =  (x  —  3  V—  l)  (x  +  3  V  —  l). 


25.  x2  —  2  ax  +  a2  —  6. 

Let  x2  —  2  ax  +  a2  —  6  =  0. 

-_2a±V4a2— 4a2  +  46 


±  Vb> 


Then 


=  a  +  V6,  and  r^=:  a  —  Va. 
x2  —  2  ax  +  a2  —  6  =  (x  —  a  —  Vb)  j^x  —  a  +  VS). 


26.  x2  +  6 ax  +  9 a2  —  46. 

Let  x2  +  6ax  +  9a2  —  46  =  0. 


X  = 


■6a±  V36a2-  36a2  +'l66 


=  —  3a  rb  2V6. 


Then  -  =— 3a  +  2  V6,  and  rg  =— 3a  — 2  VS. 

.-.  x2  +  6ax  +  9a2  —  46  =  (x  +  3a  —  2  VS)  (x  +  3 a  +  2  VS). 


27.  4  x2  +  4  ox  +  a2  —  4  c.  ; 

Let  4  x2  +  4  ax  +  a2  —  4  c  =  0. 

—  4a  ±  Vl6a2  —  16a2  4- 64c  —  a  ±  2  Vc 

X  = - = - 

8  2 


Then 


^1  = 


a  +  2  Vc 


and  = 


—  a  —  2  Vc 


.-.  4x2  +  4ax  +  a2  —  4c  =  (2x  +  a  —  2 Vc) (2 x  +  a  +  2 Vc). 


28.  x2  —  4  ox  +  4  a2  4-  c. 

Let  x2  —  4  ax  +  4  a2  4-  c  =  0. 


4a  4:  Vl6a2  —  16a2  —  4c  ^ 

X  = - = - =  2a 


—  c. 


Then  =  2 a  4-  V—  c,  and  r^  =  2a  —  V—  c. 

.-.  x2  —  4  ox  4-  4  a2  4-  c  =  (x  —  2  a  —  V—  c)  (x  —  2  a  4-  V—  c). 
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29.  ax'^  +  +  c. 

Let  ax^  +  te  +  c  =  0. 


X  = 


—  6  ±  V62  —  4  ac 


2a 


—  6  +  V62  —  4ac  —  6  —  —  4  ac 

Then  = - ,  and  = - 


2  a 


2a 


ax^  +  +  c  = 


a  ^ 


—  6  +  •\/62  —  4  ac 


2  a 


—  6  —  V62  _  4  ac 
2  a 

^  ^2  ax  +  6  —  V62  —  4  ac^  ^2  ax  +  6  +  —  4  ac^ 


)] 


2  a 

31.  3x2  —  6xy  +  14x  —  4y  +  8. 
Let 
Then 


2a 


X 


3x2— 6xy4-14x  —  42/  +  8  =  0. 

3  x2  —  (6  2/  —  14)  X  —  (4  y  —  8)  =  0. 

^  (62y  -  14)  +  V(6y  -  14)2  4.  4 . 3  .  (4y  _~8) 

6 


3  2/  -  7  ±  V9  2/2  -  30y  +  25 


Then 


ri  = 


3?/  —  7+32/— 5 


32/  —  7— 32/+5 


=  2^—4. 


— _ 2 

~  3‘ 


3  x2  —  6  xy  +  14  X  —  4  2/  +  8  =  3  (x  —  2  2/  +  4)  (x  +  §) 

=  (x  —  2  2/  +  4)  (3  X  +  2). 

32.  x2  —  X2/  —  2  ^2  3  a;  _  0 

Let  x2  —  xy  — 2  2/2  +  3x— 6y=0. 

Then  x2  —  —  3)  X  —  2  2/2  —  6  2/  =  0. 


X  = 


(2/  —  3)  ±  V(2/  —  3)2  +  8  y2  _|.  24  2/ 


=  2^  or  (-  3  -y). 


Then  =  2  2/,  and  z=z  {—  S  —  y). 

x2  —  xy  —  2  ^2  ^  3  X  —  6  y  =  (x  —  2  2/)  (x  +  3  +  y). 

33.  x2  —  4  X2/  —  2/  +  3  2/2  —  2  —  X. 

Let  x2  —  (4  2/  +  1 )  X  +  (3  2/2  —  y  —  2)  =  0. 


_  4  2/  +  1  ±  V(4  2/  +  1)2  —  4  (3  y2  _  ^  _  2) 

2 

4  y  +  1  +  V4  ^2  ]^2  w  +  9  42/  +  l+  2y  +  3 

Then  =  3y  +  2, 


and 


42/  +  1  —  V4^2_^  12  2/  +  9  42/  +  1  —  2  2/  — 3 


2  2 
.-.  x2  —  4  xy  —  2/  +  3  ^2  _  2  —  X  =  (x  —  2/  +  1)  (x  —  3  2/  —  2). 


2/-  1. 
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34.  _  2  2/2  _  'ey  +  2  X  +  5  ^  —  3. 

Let  —  (y  —  2)  X  —  (2  ?/2  _  5  y  +  3)  =  0. 


X  = 


J,  _  2  ±  Vi!/  -  2)2  +  4  (2  _  5  J,  +  3) 


2y  —  3  or  — y  +  1. 


Then  =  (2  y  —  3),  and  rg  =  (—  y  +  1). 

x^  —  2  y2  —  xy  +  2  X  +  5  y  —  3  =  (x  —  2  y  +  3)  (x  +  y  —  1). 

35.  6  x^  +  icy  —  12  y2  +  X  +  10  y  —  2. 

Let  6  x^  4  (y  +  1)  X  —  (12  y^  —  10  y  +  2)  =  0. 


X 


-{y  +  l)±  V(y  +  1)"  +  24(12 y2  -  lOy  +  2) 

12 


Then 

and 


ri  = 


^2  — 


-  (y  +  1)  ±  V289  y2  _  238  y  +  49 

12 

—  y  —  l  +  17y  —  7  _  4y  —  2 

12  “  3  ’ 

y  —  1  —  17y  +  7  — 3y+l 


12 


.*.  6x2  +  xy  —  12y2  +  x  +  10y  —  2  =  6^x  — 
=  (3x  —  4y  +  2)(2x  +  3y  —  1). 


4y 


X  — 


3y  +  l\ 
2  / 
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1.  (a  +  =  a®  +  6  a®6  H - H - -\ - - a6® 

[2  [S  li  [5 

.  720,. 

^ - 6® 

1.6 

=  a®  +  6a®6  +  ISa^^a  ^  20a®6®  +  15a2^>4  +  6«65  +  6®. 
30  190 

2.  (a  -  1)®  =  a®  -  Ga® .  1  +  — .  12  -  _a®  .  1® 

^  '  ■  1.2  [3 

.  360  „  720  720 

+ - a2  .  14 - a  •  1®  H - -  ■  1® 

li  i  i 

=  a6  _  6ci5  +  15  _  20a®  +  15a2  -  6a  +  1. 


49  91 0  340 

3.  (a  +  1)7  =  a'^  +  7  a®  .  1  +  —  a®  .  12  +  —  a4  . 1®  +  ™  a®  .  14 

12  i  •  i 

,  2520  .  5040  _  5040  _ 

+ - a2  .  1®  + - a  .  1®  H - 17 

[6  [6  ^  [7 

=  a7  +  7  a®  +  21  a®  +  35  a4  +  35  a®  +  21  a2  +  7  a  +  1 
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Q  A  1  on  ofln 

4.  (a  +  2)6  =  e  a5 . 2  +  —  •  22  +  —  a3 . 28  +  _  a2 . 

[2  [3  [4 

.  720  ,  720  _ 

H - a  •  2*^  H - 26 

[5  [6 

=  a6  +  12  a®  +  60  +  160  +  240  a'^  +  192  a  +  64. 

40  01  n  040 

6.  (a  +  8)7  =  a'^  +  7a6 . 3  +  —  a8 . 32  +  —  .  38  +  —  a3 . 34 

[2  [3  (i 

2_520^,  3  50^^  3  5040  , 

[5  ^  [6  ^  [7 

=  a7  +  21  a®  +  189  a®  +  945  +  2835  +  5103 

+  5103  a  +  2187. 


6.  (2  -  a)6  = 


Qn  ion 

26  -  6  •  28  a  +  — .  2^  a2  -  — .  28  a* 
[2  [3 


+ 


360 


22  — 


720 


2  a®  + 


720 


[4  [5  ■  [6 

64  -  192a  +  240 a2  -  160 a8  +  60 a^  _  I2a8  +  a®. 


7.  -(a  +  6)20  ^20  +  20  aio6  +  —  +  •  •  • 

'  '  [2  [3 

=  a2o  +  20  aio6  +  190  ai862  +  1140  ai768  +  . . . . 

8.  (a  +  6)80  ^  ^30  4.  30  ^295  4.  ^^2352  4.  ^2753  4. . . . 

'  ^  [2  [3 

=  a8o  +  30  a206  +  435  a2862  +  40  60  a^'^b^  +  • .  • . 

9.  (a  +  1)40  ^  a^o  4.  40  a8o  .  1  +  a88 .  H  ^37 .  is  4. 

^  '  [2  [3 

=  a4o  +  40  a8o  +  780  a88  +  9880  a87  +  . . . . 

10.  (a  -  2)20=  a2o  _  20aio  .  2  +  — a^s .  22  -  a^^ .  28  +  .  • , 

^  '  [2 

=  a2o  _  40aio  +  760ai8  -  9120ai7  +  . . . . 


11.  (a2  +  2  6)6  =  (a2)6  +  5  (a2)4  (2  6)  +  ^  (a2)8  (2  6)2  +  ^  (a2)2  (2  6)8 

+  ^(a2)(2  6)4  +  ^(26)6 
=  aio  +  10  a^b  +  40  +  80  a^b^  +  80  +  32  6*. 
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12.  (a2  -  2)6  = 


Qf)  ion 

(a2)6  _  6  (a2)5  •  2  +  ^  {a^  .2^-^  {a^  .  2» 

+  ?^(a2)2 . 24  -  —  (a2) .  25  +  . 26 

[4  ^  '  [5  ^  ^  [6 

=  ai2  _  12  aio  +  60  -  160  a®  +  240  -  192  +  64. 


42  210 

13.  (a2  +  2  6)7  =  (a2)7  +  7  (a2)6  (2  6)  +  —  {a^Y  (2  6)2  +  —  {a^Y  (2  6)® 

L?  L§ 

+  ^  («")'  (2  &)"  +  ^  (a^)"^  (2  6)5 

+  (a2)  (2  6)6 +  5^  (2  6)7 

=  ai4+  14  a726  +  84  a^%‘^  +  280  +  560 

+  672  a465  +  448  +  128  67. 


14. 


(a.  +  9'=  +  5(av(i)+  (i)V  |(aT(i)’ 


[2 

120,  o,,/l\4  120/1\5 

,,,  5a6  10a6  10a4  5a2  1 

==  aio  +  -—  +  +  — —  +  -TT-  +  77- 

6  62  6^  64  65 


15.  (a»  -  1)’=  (ay  -  C(ay  (i)'+  ^(ayfiV-  l|?(ay 


[2 


[3  ■  ■  xa^’ 


360,  .„,/l\4  720, 

+  — — ) - (a^)M  — I  .  .  o 

[4  ^  ^  \W  [5  ^  '  \aV  |6  W 


=  ai2  _  6a^  +  15a2  -  4. _  A  +  ±. 


380 

16.  (a2  +  2  6)20  ^  (^2)20  20  (a2)i9  (2  6)^  +  —  (a2)i8  (2  bf 

+  «-^(ayM2y  +  -' 

L2 

=  a40  +  40  a666  +  760  a^^b^  +  9120  a^^b^  + 

(0\ 80  /2\1 
a2-^j  =(oY<'-30(ay''/-l 

,  870,  ,„./2\2  24360, , 

+  ^‘“)  W'lT^  ^  W"^ 

=  „6o  _  60  a”  +  1740  a«  -  32,480  a^i  +  •  • 
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“•  (3+  a)  =(3)  +"“(3 


=  ^  +  8»^  +  1^10^  +  8»’^80-  + 


19,  _  ,^V=  /^V_ 

\y^  6x^/  \y^/  \y^ /  \6xv 

^  Y  /  V  -  —  /—V  V  4. 

[2X2/^/  \6  icV  |_3  \  2/3  /  \6  x^) 


X' 


128-- 

y 


224  X 


21  3  ^14 


+ 


56 


70 


3x^2/^ 

20.  (a2  -  362)10  ^  (^2)10  _  jq  (a2)9  (3  62)i 


27x11 


+ 


QO  720 

+  -  (a2)8  (3  62)2  _  (^2)7  (3  52)3  +  .  . 

If 

=  a2o  _  30  ai862  +  405  ai66i  -  3240  ai466  + 


’  \2/'3  9x‘2/  \y^  )  \  y^  )  \9xi2/ 


30/3x5y /2  2/15\2  120/3x5^/2  2/15 

[2V“^/  \^/ 

-  324x13  +  5^-15^  + 


)■■• 


la- 

2  62’ 

V63 

aV 

^18 

2\12 


27x21 


+ 


a2\u/2  62\i 
63/  \  a*  / 

132/a2\io/2  62\2  1320/a2\9 /2  62\3 


-  12n  VV— \ 

\63/  \  a*  / 
/a2\io  /2  52\  2 

V63j  V  aV  [3 


24 


a 


[2 

12a22. 2  62 

633^1  ’ 


+ 


63, 

132  a2o  .  4  54 


2  630a8 


1320 ai8. 8  63 
6  627ai2 


+ 


rt 


24 


a 


18 


a 


12 


=  -  24  —  +  264^^ -  1760—  + 

636  531  ^  526  521  ^ 


23.  (2^  +  ^) 

\  y  ^  J 
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24. 


(a  +  6)”  =  «»»  +  na”-i6  + 


n  (n  —  1)  (n  —  2)  „ ,  „ 

I - V - - i^n-Sf)S 

13 


+ 


n(n-  l)0z-  2)(n-  3) 


|4 


^  n(n-l)(n-2)(n-3)(n-4)^„_,^, 


(a  +  6)3  =  a34- 3a3-i6  +  ^i?_ila3-262 

+  a3  -  3  53  ^  0  =  +  3  a26  +  3  ab^  +  bK 

For  n  =  1,  2,  or  4,  (a  +  6)«  =  a  +  6,  +  2  a6  +  6^, 

and  +  4  a^b  +  6  a262  +  4  a63  +  6^,  respectively. 

The  number  of  terms  in  each  expansion  is  7i  +  1. 

The  value  of  each  coefficient  after  the  {n  +  l)st  is  zero. 

The  expansion  does  not  extend  to  more  than  six  terms  whpn  n  =  6, 
because  (5  —  5)  or  0  appears  as  a  factor  in  each  coefficient  after  the  sixth. 


25 


■  {'*3 


1\”  n  .  n(n-l)  , 

-I  =  1«  4-  71  •  1«-H  -  I  4 - 


\nJ 


[2 


{nj 


^  ^  71  (tI  —  1)  71  (tI  —  1)  (77  —  2) 

1  +  1  +  - -  + 


71^  [2 


713  13 


QO  720 

26.  (1  +  .1)10  ^  110  +  10 . 19  .  .1  +  .  18  .  .12  .  17  .  .13 

^  '  •  12  13 

5040  ,1-  ^ 

4. - 16  .  .14  4  .  . . 

ii 

—  1  -p  1  4"  .450  4“  .120  4"  .021  4  •  •  *  —  2.594*  • 

no  990 

27.  (1.-. 02)11  =  111- 11  .  110.  .02  4- - 19 (.02)-^ - ^-18 .  (.02)84-- 

|_2  |_3 

=  1  -  .220  4-  .022  -  .00132  4-  •  •  •  =  .804- . 

28.  (3-  .1)8  =  38- 8.37.  .1  4-5?36.  .i2_???35. 43 

^  '  \2  [3 

4.1^3^.  .14_^33.  .13  +  ... 

[4  [5 

=  6561  -  1749.6  4-  204.12  -  13.608  4-  .667  -  .01512  4- 
=  5002.464-. 


•  • 
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QA 

29.  (1  +  .06)6  =  16  6 . 15 .  ,06  +  — 14  (.06)2  + 

1^ 


=  1  +  .360  +  .054  + 

30.  1 6  =  6  •  6 . 4 . 3  •  2  =  720. 

31.  |2  •  [4  =  2 . 4 . 3 . 2  =  48. 


=  1.41  +  . 


32.  [6  -  [3  = 


6. 5. 4. 3-2 

3T2 


=  120. 


33.  [4  -  [3  .  |_2  •  [2  =  24  -  24  =  0. 

34.  2  +  -  +  i  +  -i  +  -  =  2  +  i  +  i  +  —  +  —  =  — ; 

[2  [3  [4  [5  2  6  24  120  120 


2  It  =  2.71+. 


35. 


15  •  14 . 13 . 12 . 11 .  10 . 9  15 . 14 . 13 . 12  •  11 . 10  •  9 


[1 


7. 6. 5. 4. 3. 2 


=  6435. 
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1.  (26)^  =  (25  +  1)^  =  25^  +  i  •  25"^  .  1  -  i  .  25-2  . 12  +  . . . 

—  ^  L  rV  ~  tttW  +  • ' '  —  5.09  +  . 

2.  (38)^  =  (36  +  2)^  =  36^  +  i  .  36“  ^  .  2 - 

=  6  +  ^  —  •  •  •  =  6.16  +  . 

3.  (79)^  =  (81  -  2)^  =  81^  -  i  •  81“  ^  .  2  +  . . . 

=  9  —  i  +  •  •  • 

=  8.88  +. 

4.  (120)^  =  (121  -  1)^  =  121^  -  i  .  121“  ^  .  1  +  . . . 

-ll-2\+  ••• 

=  10.95+. 

6.  (28)^  =  (27+l)^  =  27^  +  ^.27“^.l - 

=  3  +  2^7  —  •  •  • 

=  3.03+. 

6.  (66)^  =  (64  +  2)^  =  64^+i.64“^.2 - 

=  4  +  2 1  —  •  " 

=  4.04  +. 

7.  (25)^  =  (27-2)^  =  27^-i-27“^.2+..- 

=  3  —  2^7  +  •  •  • 

=  2.92+. 

8.  (720)^  =  (729  -  9)^  =  729^  -  i  (729)“  ^  •  9  + 

=  9  -  .037  + 

=  8.96  + . 

9.  (1  +  x)^  =  li  +  1 . 1“2  -x-  ^  .  1"2  •  1-t  -x*- 
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10.  (2  +  x)2  =  22  +  i  •  2‘ 


X 


2  •  X  —  •  2' 


=  V2  + 


X" 


-  + 


x^ 


2V2  I6V2  64V2 


11.  (3-X)2=32 


I  .  3"  2  .  x  +  1 . 3“  i  .  x2  +  -1 


TB 


2“Z 


3-2 


x^ 


X 


3  _ 


=  V3- 


X 


x^ 


x^ 


2  V3  24  V3  144  V3 


12.  (1  +  X)3  =  l3  +  1  ?1  3  .  X  —  I  •  1  3  .  X^  + 

^  X  x^  5  x^ 

=  1  + - f-  —  —  . . 

3  9  81 


1-t  .x^ 


13.  (2  +  x)2  =  22+ i.2"t.x-|.2-“ 


^  •  ■a  --o/  ^  ^  +  2.x®  — 


=  ^  + 


X 


x^ 


+ 


5x® 


3^4  18^  324^4 


14.  (3-x)3  z=  32- 1  .3-2  .X  +  ^.3"2.x2-‘/,-.3“2.x8  + 

5  X® 

~  H - - +  •  •  •  . 


^3-'^ 


3^9  27^9  729^ 


2.  6th  term  of  (a  +  b)^  = 

3.  4th  term  of  (a  +  6)^0  = 

4.  7th  term  of  (a  —  by^  = 

6.  8th  term  of  (a  —  6)^®  = 

/  1\^® 

6.  4th  term  of  /  a  +  -  j  = 

7.  5th  term  of  (a^  —  6)2®  = 

/a  52\i8 

8.  6th  term  of  [r  —  —  )  = 

9.  7th  term  of 

\b  a  / 

10.  9th  term  of  (x^  —  x)^®  = 
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9. 8. 7-6. 5 


5. 4. 3. 2 

20.19. 18 


a^b^  =  126 


3.2 

10-  9*  8. 7. 6. 5 


ai763  ^  Ii40ai753, 


=  210 


6. 5-4. 3. 2 

15.14.13.12.11.10.9 

76.5.4.3.2 


^857  _  _ 


?^:^a«(iy  =  4060a- 
3.2  \a/ 

20 . 19 . 18 .17  ovicrA  .10,4  tr 

- ((*2)1664  _  4845 

4.3*2 

18. 17. 16. 15. 14 /ay®  /62y  _ 
5. 4. 3. 2  \5/  \(*/  ~ 

_  14 . 13 . 12 . 11 .  10 . 9  /a2\8  /2b^y 

^  6. 5. 4. 3-2 

=  192,192  a^%^. 

16.15-14.13.12.11.10.9 


8. 7. 6. 5. 4. 3. 2 

12,870x24. 


(X2)8x 


6435  a®67. 


a® 

8658-. 

6® 


8 
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15 


15. 14. 13. 12 

4.3.2 


(^y(4) 


11.  5th  term  of  ^Vx  — 

=  1365 

12.  If  x''-^  =  x^,  r  =  6.  The  coefficient  of  x^  =  ^  ^ =  252. 

’  5. 4. 3. 2 

13.  If  (x^)''-^  z=  x^,  r  =  5.  The  coefficient  of  ^ —  =  1820. 


4.3.2 


14.  If  (x^)i5-p  +  i  =  r  =:  11.  The  coefficient  of  x^^  .. 
15.14.13.12.11.10.9.8.7.6 


10.9.8.  7. 6. 5. 4. 3-2 


=  3003. 


15.  If  (x2)i^-'"  +  i  (x- 1)^-1  =  x^*^,  r  =  7.  The  coefficient  of  x^® 

^14.13.12.11.10.9^3^^3 

6. 5. 4. 3. 2 

16.  (3  +  l)-i  =  3-1  -  1 . 3-2  .  1+  -  .  3-3  .  12  _  -  .  3-4  . 13  +^. . . 

|_2  .  |_3 

—  1 _ 1  4.  _i _ i_  4.  .  . . 

— 3  ¥^27  81^ 

=  (by  B,  page  418)  J  ^  ^  =  1  -  0  = 

3  3 

(1  +  3)-  1  =  1-1  -  1  .  1- 2 . 3  +  -  .  1-3 . 32  -  - .  1-4 . 33  +  . . . 
^  [2  [3 

=  1-  3  +  9-27  +  ... 

=  no  definite  number. 


17.  (2  +  l)-i  =  2-1  -  1 .2-2  +  1 . 2-3  _  1 .2-4  +  1 .2-5  -  1 . 2-6  +  . . . 

—  1  _  1  4_  1 _ 1 _ 1 _ 1 _ 1 _ L  .  .  . 

¥'8  16^32  64' 

=  (by  B,  page  418)  -  =  h 

1  V  2/ 

(1  +  2)- 1  =  1-1-1-  1-2. 2+  1.  1-3.22-1.1-4.23  +  1.  1-5.24  - 

=  1_2  +  4-8+16 - 

=  no  definite  number. 
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1.  x3  +  3  x2  +  3  X  +  1  |x  +  1 

x3 


3.x2=  3x2 

3  x2  +  3  X  +  1 

3x2  ^  3x2  =  1 

3  •  X  .  1  =  3x 

12  =  1 

3  x2  +  3  X  +  1 

3  x2  +  3  X  +  1 
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2.  8  —  12  +  6  X  —  1  [2x  —  1 

8x^ 


3(2x)2=  12x2 

12X2  =  12x2:=-  1 

—  12  x2  +  6  X  —  1 

3.2x.(-l)=  -6x 

(-1)2=  1 

12x2-  6x  +  1 

—  12x2  +  6x  —  1 

8.  27  x^  +  27  xHj  +  9x^2  +  \Sx  +  y 

27x3 


3(3x)2  = 

27x2 

27  x^y  +  9x1/2  4.  yS 

27  x^y  ~  27  x^  =  y 

II 

CO 

CO 

9xy 

= 

y2 

27x2  4  9xy  +  y‘^ 

27  x^y  +  9x1/2  +  y^ 

4. 


64 a3  —  144 a^c  +  108 ac^  —  27 [  4 a  —  3c 
64  a3 


48 


3  (4  a)2  = 

—  144  a^cH- 48  =  — 3  c 

3  •  4  a  (—  3  c)  =  —  36  ac 

(-  3c)^  ^ 


48  a‘^  —  36  ac  +  9 


—  144  a^c  +  108  ac^  —  27  c® 


—  144  a^c  +  108  ac2  —  27  c^ 


5. 


xi2  _  15  x^°  +  75  x®  —  125  x®  |x‘^  —  5x^ 


X 


12 


3x3 


3  (X4)2  = 

-  15x10  3x3  __  5a;2 

.3.x4(-5x2)=  -15x0 

(-  5x2)2= _ 25  x^ 


3x3  —  15x0  +  25  x^ 


-  15x10  75a;8  _  125x0 


-15x10  4.  75a;8   125x6 


6. 


x® 


3x4  3x2  1  .  1 

- H  - - x2 - 

2  4  8  2 


xO 
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7. 


8. 


'¥l 

27 


2 

3  X® 


X 

3 


x^ 


a 


Cl/ 


9. 


a'^ 


X2 


1 

X2 
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10.  a^-\-Sa%-\-Sab^  +  b^—Sa'^—6ah—Sb‘^-\-3a-{-Sb—l  |  ‘a +  6—1 


3  a2  =  3  a2 
3a2^-3a2=  b 

B  •  a  •b  =  Bab 
62  =  62 

3a26  +  3a62+63-3a2-6a6  -  3  62  +  3a+36-l 

3  a2  +  3  a6  +  62 

3a26+3a62  +  63 

3(a  +  6)2  =  3a2  +  6a6+3  62 
—  3a2  —  3a2=— 1 

8(a  +  6)(-l)=  -3a- 36 

(-1)^=  1 

-3a2-6a6-  3  62  +  3a+36-l 

3  a2  +  6  ab  +  3  62 

—  3a  —  36  +  1 

-3a2-6a6-362  +  3a+3  6-l 

11. 


3  (0^2)2  - 
—  9  x^^Sx^=— Bx 
B-x^{-Bx)=  -9x3 

(-3x)2= _ 9x2 


I  x2  —  3  X  +  2 

X®  —  9  x®  +  33  x^  —  63  x3  +  66  x2  —  36  X  +  8 
xP 
3x4' 


3  x4  —  9  x3  +  9  x2 


—  9  x3  +  33  x4  —  63  x3  +  66  x2  —  36  X  +  8 


-  9x3  +  27x4  -  27x3 


3(x2-3x)2=  3x4-18x3  +  27x2 
6x4 -3x4  =  2 

3  (x2  —  3  x)  •  2  =  6  x2  —  18  X 

22  =  4 


3X4  _  18x3  33a;2  _  i8x  +  4 


6x4  _  30a;3  ^  QQx-2  _  353.  ^  g 


6 x4  —  36 x3  +  66 x2  —36  x  +  8 


12.  To  find  the  sixth  root  take  the  square  root  of  the  cube  root. 

I  x2  —  4  X  +  4 


x®  —  12x3  +  60x4—  160x3  +  240x2—  192  x+  64 


x^ 


3x4 


3  (X2)2  = 

—  12x3  —  3x4  =  — 4x 
3-x2(-4x)=  -12x3 

(—  4x)2  = _ 16x2 


3x4-12x3+  16x2 


—  12  x3  +  60  x4  —  160  x3  +  240  x2  —  192  x  +  64 


—  12x3+  48x4—  64x3 


3  (x2  —  4  x)2  =  3  x4  —  24  x3  +  48  x^ 

12  x4  —  3  x4  =  4 

3(x2-4x).4=  12x2- 48x 

42=  16 


3  x4  —  24  x3  +  60  x2  —  48  X  +  16 


12x4-  96x3  +  240x2-  192X+  64 


12x4-  96x3  +  240x2-  192 X  +  64 


The  square  roots  of  x2  —  4  x  +  4  =  +  (x  —  2) . 
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13.  •  1  +  3 X x  —  x^ 

1 


1. 


2. 


8. 
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15^625120+  5  =  26 


(20)3  ^ 

8  000 

3(20)2  =  1200 

7  625 

7625  =  1200  =  5 

3.20-5=  300 

52  =  25 

1525 

7  625 

12'167 

(20)3  = 

8  000 

3(20)2=  1200 

4  167 

4167  =  1200  =  3 

3  •  20 . 3  =  180 

32  =  9 

1389 

4167 

r40T928 1100  +  10  +  2  =  112 


(100)3  ^  1  000  000 


3  (100)2  ^ 

’  30000 

404  928 

404928  =  30000  = 

10 

3 . 100 . 10  = 

3000 

(10)2  = 

100 

• 

33100 

331  000 

3(110)2  ^ 

36300 

73  928 

73928  =  36300  = 

2 

3- 110-2  = 

660 

22  = 

4 

36964 

73  928 
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4.  13^481^272 1 200  +  30  +  B  =  238 


(200)8  = 

8  000  000 

3(200)2  = 

120000 

5  481  272 

6481272  -  120000  = 

30 

3  •  200 . 30  = 

18000 

(30)2  ^ 

900 

138900 

4  167  000 

3(230)2  = 

158700 

1  314  272 

1314272  -  158700  = 

8 

3-230.8  = 

5520 

82  = 

64 

164284 

1314  272 

(30)8  = 


3(30)2  ^ 

2700 

14063  -  2700=  4 

11 

O 

CO 

CO 

360 

42  = 

16 

3076 

3(34)2  = 

3468 

1769.625  -  3468  =  .6 

3 . 34 .  .5  = 

51 

.52  = 

41'063.625|30  +  4  +  .5  =  34.6 
27  000.000 


14  063.625 


12  304.000 


.25 


3519.25 


1  759.626 


1  759.625 


6. 


18 
3. 12 
.0528  ^  3 
3 . 1 .  .01 
(.01)2 


=  .01 


3(1.01)2  ^ 
.022499  H-  3.0603  =  .007 
'3 . 1  .01  •  .007  = 
(.007)2  = 


1.052'8|1+  .01  +  .007  =  1.017  + 
1 


3 

.052  800 

.03 

.0001 

3.0301 

.030  301 

3.0603 

f 

.022  499 

.02121 

.000049 

3.081559 

.021  570  913 
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7. 


.017'3|  .2  +  .05  +  .008  =  .258  + 
.28  =  .008 


3  .  .22  =  .12 

.009  300 

.0093  -  .12  =  .05 

3-  .2.  .05=  .03 

(.05)2  .0025 

.1525 

.007  625 

3  (.25)2  =  .1875 

.001  675  000 

001675  -  .1875  =  .008 

3 . .25 • .008  =  .006 

(.008)2  _  .000064 

.188164 

.001  507  312 

8. 

.004'913  1.1  +  .07  =  .17 

.18  = 

.001 

3  .~.12  ^  .03 

.003  913 

.003913  .03  =  .07 

3..1..07  =  .021 

(.07)2  _  .0049 

.0559 

.003  913 

9. 


.000'062  [  .03  +  -009  =  .039  + 
(.03)8  =  .000  027 

3  (.03)2  =  .0027  .000  035  000 

.000035  -f-  .0027=  .009 
3  .  .03  .  .009  =  .00081 

(.009)2  =  .000081 

!o03591  .000  032  319 
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10.  35  1 3  +  .2  +  .07  +  .001  =  3.271  + 


8»  = 

27 

3-32  = 

8  ^27  =  .2 

27. 

8.000 

3-3.  .2  = 

1.8 

.22  = 

.04 

28.84 

6.768 

3(3- 2)2  = 

30.72 

2.232  000 

2-232  -f-  30.72  =  .07 

II 

o 

CO 

CO 

.672 

(.07)2  = 

.0049 

31.3969 

2.197  783 

3(3.27)2  =  32.0787 

034217  -  32.0787  =  .001 

3 . 3.27  •  .001  =  .00981 

(.001)2  .000001 

.034  217  000 

32.088511 

.032  088  611 

11.  =  -y.66666  + 


.666^666'666  |  .8  +  .07  +  .003  =  .873+ 
.83  =  .612 


3 -.82=  1.92 

.154  666  666 

.1646  1.92  =  .07 

3.. 8-. 07=  .168 

(.07)2  =  .0049 

2.0929 

.146  603 

3  (.87)2=  2.2707 

.008  163  666 

.0081636  -f-  2.2707  =  .003 

3 .  .87  .  .003  =  .00783 

(.003)2  =  .000009 

2.278539 

.006  835  587 

12.  The  edge  is  -V 6832  inches  long. 


(10)3 
3(10)2  = 
4832  -  300  =  8 
3  •  10  •  8  = 

82  = 


5'832  1 10  +  8  =  18 

1000 

300 

4  832 

240 

64 

604 

4  832 
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13.  The  diagonal  is  the  hypotenuse  of  a  right  triangle  whose  one  leg 
is  the  edge  of  the  cube  and  whose  other  leg  is  the  diagonal  of  a  face  of 
the  cube. 

46'656  1 30  +  6  ^36 
(30)3  27  000 

3  (30)2  _  2700  19  656 

19656  ^  2700  =  6 

3.30-6=  540 

62=  _ 36 

3276  19  656 


The  diagonal  =  V (V(36)2+  (36)2)^  +  (36)2  =  V2  (36)2+  (3t})2  =  36  VS. 


3.00'00'00'00'00  11.7320  + 
1 


2.7 


2.00 

1.89 


343 

3.462 

3.4640 


.1100 

.1029 

.007100 

.006924 

.0001760000 


The  diagonal  equals  36  •  1.7320  +  =  62.35  +  meters. 


14.  The  sixth  root  equals  the  square  root  of  the  cube  root. 

46'656'000  1 300+  60  =  360 


(300)3 ,3 

27  000  000 

3  (300)2 

19656000  -4-  270000  =  60 

270000 

19  656  000 

3 . 300 . 60  = 

54000 

(60)2 

3600 

327600 

19  456  000 

3'60.000000  I  +  18.973  + 
1 


28 


260 

224 


36.9 


36.00 

33.21 


37.87 


2.7900 

2.6509 


87.943 


.139100 
■  113829 
.026271 
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Page  500 

1.  a;2  +  4x-7  =  0. 

Let  the  roots  of  (1)  be  and  r^. 

(^1  +  ^2)^  =  ^1  +  ^2^  +  2  r^r^. 
But  +  rg  =  —  4,  and  r^r2  =  —  7. 

Substituting  in  (2),  (—  4)2  =  rf  +  ^  (—  7). 

Hence  rf  +  =  30. 


2.  —  3  X  —  2 

Let  the  roots  of  (1)  be  and  r^. 

(n  + 

But  ’"i  +  ’"2. 

Substituting  in  (2),  3® 

Whence  rf  +  r-| 


=  0. 


rf  +  r|  +  3  (r^  +  r^). 

3,  and  r-^r^  =  —  2. 
rf +  r|  +  3(-  2)3. 

:  45. 


3.  a:2  +  7  X  +  1  =  0. 

Let  the  roots  of  (1)  be  and  r^. 


But 

Substituting  in  (2), 


^2  ^1^2 

+  7*2  =  —  7,  and  r-^r^  =  1. 
1  1 

-  +  -=-7. 


(1) 

(2) 


(1) 

(2) 


(1) 


(2) 


4.  x2  —  X  —  5  =  0. 

Let  the  roots  of  (1)  be  and  rg. 

(^1  +  ^2)^  =  +  2  r^rg. 

But  Tj  +  rg  =  1,  and  =  —  5. 

Substituting  in  (2),  I2  =  +  r|  +  2  (—  5). 

Whence  rf  +  r2^  =  11. 

Let  the  required  equation  be 

x2  +  6x  +  c  =  0.  ' 

Then  b  =  —  (rf  +  r|)  =  —  11, 

and  ^  c  =  (riV^)^  =  25. 

Hence  the  required  equation  is  ^ 

x2  -  11 X  +  25  =  0. 

5.  Let  Vi  and  r2  be  the  roots  of  the  equation 

x2  +  X  —  3  =  0. 

+  rj  =  —  1,  and  rjr2  =  —  3. 


(1) 

(2) 

(3) 

(4) 

(5) 


Then 
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Let  the  required  equation  be 


cc2  -f  +  c. 


and 


Then 


Hence  the  required  equation  is 

+  i  X  —  ^  =  0. 

6.  If  and  are  the  roots  of  the  equation 

x^  —  3  X  +  5  =  0, 

+  r2  =  3,  and  r^r2  =  5. 


rfr2  +  =  ^1^2  (^1  +  ’"2)- 


(1) 


Substituting  in  (1),  rfr2  +  ^1^2^  =•  5  •  3  =  15. 
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HAWKES,  LUBY,  AND  TOUTON’S. 

ALGEBRAS 

By  Herbert  E.  Hawkes,  Professor  of  Mathematics  in  Columbia  University, 
William  A.  Luby,  Head  of  the  Department  of  Mathematics,  Cen¬ 
tral  High  School,  Kansas  City,  Mo.,  and  Frank  C.  Touton, 

Principal  of  Central  High  School,  St.  Joseph,  Mo. 

FIRST  COURSE  IN  ALGEBRA  izmo,  doth,  vii  +  334  pages,  illus¬ 
trated,  $1.00. 

SECOND  COURSE  IN  ALGEBRA  1 2 mo,  cloth,  viii  +  264  pages, 

illustrated,  75  cents. 

COMPLETE  SCHOOL  ALGEBRA  i2mo,  cloth,  xi  +  507  pages, 

illustrated,  ^1.25. 

The  Hawkes,  Luby,  and  Touton  Algebras  offer  a  fresh  treat¬ 
ment  of  the  subject,  combining  the  best  in  the  old  methods  of 
teaching  algebra  with  what  is  most  valuable  in  recent  developments. 
The  authors’  unhackneyed  and  vital  manner  of  presenting  the  sub¬ 
ject  makes  a  sure  appeal  to  the  interest  of  the  student,  while  their 
genuine  respect  for  mathematical  thoroughness  and  accuracy  gives 
the  teacher  confidence  in  their  work. 

Among  the  distinctive  features  of  these  algebras  are  the  correla¬ 
tion  of  algebra  with  arithmetic,  geometry,  and  physics ;  the  liberal 
use  of  illustrative  material,  such  as  brief  biographical  sketches  of  the 
mathematicians  who  have  contributed  materially  to  the  science ;  early 
and  extended  work  with  graphs ;  and  the  introduction  of  numerous 
”  thinkable  ”  problems.  Prominence  is  given  the  equation  through¬ 
out,  and  the  habit  of  checking  results  is  constantly  encouraged. 
Thoroughness  is  assured  by  frequent  short  reviews. 

The  aim  has  been  to  treat  in  a  clear,  practical,  and  attractive  man¬ 
ner  those  topics  selected  as  necessary  for  the  best  secondary  schools. 
The  authors  have  sought  to  prepare  a  text  that  will  lead  the  student 
to  think  clearly  as  well  as  to  acquire  the  necessary  facility  on  the 
technical  side  of  algebra.  The  books  offer  a  course  readily  adapt¬ 
able  to  the  varying  conditions  in  different  schools  —  the  "  Complete 
School  Algebra  ”  comprising  a  one-book  course  with  material  suffi¬ 
cient  for  at  least  one  and  one-half  year’s  work,  and  the  ”  First  Course” 
and  "  Second  Course  ”  providing  the  same  material,  but  slightly 
expanded,  in  a  two-book  course. 
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BETZ  AND  WEBB 

PLANE  GEOMETRY 


l2mo,  cloth,  332  pages,  ^i.oo 


This  is  a  new  presentation  of  geometry  along  psycho¬ 
logical  as  well  as  logical  lines.  It  embodies  the  latest 
developments  in  geometry  teaching,  retaining  at  the  same  time 
all  that  was  best  in  the  old  geometries.  It  is  the  outgrowth  of 
the  extended  experience  of  two  high-school  teachers  ol  note, 
and  is  a  fresh,  sane,  teachable  textbook  that  will  be  welcomed 
by  teachers  the  country  over  who  have  been  waiting  for  just 
such  a  presentation  of  the  subject. 

Some  of  the  features  : 

1.  A  preliminary  course  precedes  the  demonstrative  course,  vitaliz¬ 
ing  definitions  by  abundant  illustration  and  discussion,  cultivating  skill 
in  the  use  of  ruler  and  compass  through  interesting  drawing  exercises, 
and  presenting  exercises  requiring  simple  reasoning  and  inference. 

2.  The  topical  plan  is  followed.  Difficult  topics  are  approached  by 
means  of  a  preliminary  discussion. 

3.  Hypothetical  figures  are  avoided. 

4.  Area  precedes  similarity. 

5.  The  incommensurable  case  is  made  unnecessary. 

6.  The  theory  of  limits  is  made  optional.  It  is  preceded  by  an  alter¬ 
native  informal  discussion. 

7.  The  different  types  of  exercises  —  constructions,  computations, 
and  original  theorems  —  receive  approximately  equal  attention. 

8.  The  applied  problems  are  numerous  but  not  excessive  in  number. 

The  aim  throughout  is  to  make  the  pupil  independent 

of  the  textbook 
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THE  TEACHING  OF  GEOMETRY 


By  DAVID  EUGENE  SMITH,  Professor  of  Mathematics  in  Teachers  College, 
Columbia  University.  i2mo,  cloth,  339  pages,  ^1.25 


HE  appearance  of  this  latest  work  upon  the  teaching  of 


X  mathematics  by  Professor  Smith  is  most  timely  and  can¬ 
not  fail  to  have  a  powerful  influence  not  merely  upon  the  work 
in  geometry,  but  upon  secondary  education  in  general.  The 
mathematical  curriculum  has  been  so  severely  attacked  of  late 
that  a  clear  and  scholarly  discussion  of  the  merits  of  geometry, 
of  the  means  for  making  the  subject  more  vital  and  more  attrac¬ 
tive,  of  the  limitations  placed  upon  it  by  American  conditions, 
and  of  the  status  of  the  subject  in  relation  to  other  sciences, 
will  be  welcomed  by  all  serious  teachers. 

The  work  considers  in  detail  the  rise  of  geometry,  the  chang¬ 
ing  ideals  in  the  teaching  of  the  subject,  the  development  of  the 
deflnitions  and  assumptions,  and  the  relation  of  geometry  to 
algebra  and  trigonometry.  It  takes  up  in  detail  the  most  im¬ 
portant  propositions  that  are  considered  in  the  ordinary  course, 
showing  their  origin,  the  various  methods  of  treating  them,  and 
their  genuine  applications,  thus  giving  to  the  teacher  exactly 
the  material  needed  to  vitalize  the  work  in  the  high  school. 

Great  care  has  been  taken  in  the  illustrations,  particularly 
with  respect  to  the  applications  of  geometry  to  design,  to  men¬ 
suration,  and  to  such  simple  cases  in  physics  as  are  within  the 
easy  reach  of  the  student. 

The  work  cannot  fail  to  set  the  standard  in  geometry  in  this 
country  for  years  to  come,  and  to  stimulate  teachers  to  the 
holding  of  higher  ideals  and  to  the  doing  of  stronger  work  in 
the  classroom. 
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